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THE NINTH MEETING OF THE BOARD OF 
AGRICULTURE IN INDIA. 

The Ninth Meeting of the Board of AgricuJtui’e was field at Piisa 
from 7th to 12th February 1916, under the preside iiey of Mr. Bernard 
Coventry, C.I.E., Agricultural Adviser to the (Toveimnent of Jndia. 
Before proceeding to a consideration of the subjects discussed at 
this meeting it would not perhaps be out of jiJace to mention the 
differeucc in the furwitions of the Baard of Agihndture as constituted 
for India and tlie similar body in Creat Britain. The. duties of the 
Indian Board are purely advisory, while the English Board has 
administrative functions and is therefore working continuously. 
Tlie Board (d' Agricidtc:^ in India meets every two years, alternately 
at Pusa and in one of the provinces. Thus the eighth meeting was 
In Id at' Coimbatore towards the close of the year 1913. 

Th(‘ advantages of such an institution cannot be, oveiiated, 
It brings togethei- most of the scientifii, workers (mgaged in tin* 
provinces and thereby gives them the opportunity of compaiing 
notes, e.xchanging ideas, and seeing that their work does not overlap. 
It also ])la(^es befoi e the public a vast mass of .useful information 
and (‘xjierience gained regarding the subjects biought forward for 
discussion. And as some of the subjects arc of economn; import 
ance the notes and discussions thereon hiive a value all their 
(iwn. 

Tlie meeting at Pusa was attended by 47 members and 24 
visitors. Among the visitors may be specially mentioned the 
.Hon’ble Mr. V. H. A. Mill, C.S.I., C.I.E., I.C.S., Member in Council, 
in charge of the Department of Revenue and Agriculture of the 
Government of India, Mr. James Mackehna, I.C.S., Col. Hallow^es, 
Director of Militaiy Dairy Farms, Tlie Hon’ble Mr. Morshead, 
Commissioner, Tirhut Division, Mr. H. M. Lefroy, Imperial Bilk 

f 98 ) 7 
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Specialist, Messrs. Collins and Crosthwaite, Registrars of Co-operative 
Societies, Central Provinces and Bihar and Orissa. Mi*. Wynne 
Sayer, Assistant to the Agricultural Adviser to the Grovemment of 
India acted as Secretary. Great interest was evinced in the 
deliberations concerning the closer connection between the Agii- 
cultural and Co-operative Departments, Cattle-breeding and Dairy¬ 
ing and Soil Denudation by rainfall and drainage, and important 
practical conclusions were reached on the subjects. 

The Hon’ble Mr. C. H. A. Hill opened the proceedings with a 
short speech in which lie eulogized the sei vices of Mr. Coventry 
and referring to the subjects for discussion he said that one of the 
most interesting from the point of view of the Avidor development 
of improved agricultural methods, is subjeci. VIII relating to the 
connection betAveen co-operative movement and agriculture. He 
hoped that the remarks, of the Committee on Co-operation in India, 
in paragraphs 198-200 of their report would be of eoasiderable help 
in the deliberations of the Board and said that a basis upon Avhich 
the AA'ork of the agricultural and co-operative movements can be 
co-ordinated is required to be arrived at. Diffemut methods may 
be required for different provinces ami their AA'orking out may take 
time. But that need not delay the bringing about of unified 
action between the agricultural employes and the Co-operative 
Committees throughout India. He urged upon the Board to 
bear in mind throughout their discussions that it matters far 
less Avhat means' are employed to bring about co-operation 
than to secure that such co-operation is brought about. He then 
proceeded to refer to the question of cattle-breeding and dairying in 
India. He dwelt upon the adAUsability of taking long views in all 
questions connected with the development of Indian agriculture and 
emphasized that ‘ it is .only through the creation of a body of 
Indian agiicuiturists throughout the country, who shall not only 
be qualified to till the soil efficiently and economically, but who 
shall have developed a spijit of inquiry and an intelligent desire 
to keep, abreast of the times, that we shall really achieve the 
results Avhich we aspire to.’ The President then addressed the 
meeting and after gratefully acknowledging the kind references 
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o his work by the Hon’ble Mr. Hill referred to the sad deatli 
d Lt.-Cof. J. D. E. Holmes and paid a tribute tojiis work as 
Imperial Bacteriologist. He then briefly ri'lated tlie })rincij)al 
changes that had taken piticc in the Agiieultural and Veterinary 
Departments during the last two years and the action taken on the 
resolutions passed at the last meeting of the Board. He then 
took a short review of the principal subjects down for disdhssion. 

There were 13 subjects for discussion. Subject I was the con¬ 
firmation of the Proceedings of the last meeting. This being done 
committees were appointed to deal with the remaining subjects. 

Subjects T1 and III. Programmes of work of (a) the 
Imperial Departmenf of AgricitUnre, (b) the Imperial Bacteriologist, 
Muktesar, (c) the Proxhmial Agricultural and Veterinary Departments, 
(d) Native. States’ Departments of AgricAilture. — Hpaoe. does not 
permit us to enter into details of elaborate progi’ammes submitted 
for the approval of the Board. Tliese progi’ammes Avere con- 
firmetl with slight idditions and alterations. With regard to 
the submission of the programmes for the .Approval of the 
Board (imisidcrabi.- <Iisciission took place. It was jjointed out that 
the ])rogrammes even Avhen approved by the Board could l)e 
departed from, (hat they did not show in some (iases, e.g., in that of 
Mycology what work was to be done and that the reports of tlie 
(Joinnutteos appointed to (tonsider the programmes wore generally 
of very little use. For any information regarding (he stage at 
which a particular investigation has arrived or as fo who is working 
on a particular subject the Annual Reports of the Pusa Research 
Institute and the Provincial Agricultural and Veterinary Depart¬ 
ments whi(;h are usually published a few’ monihs before the meiitiug 
of the Board of Agriculture, might be consulted. It w’as therefore sug¬ 
gested that the present pract,ice of submitting the programmes to a 
Committee should be dropped. Hiiveral other suggestions w^ere put 
forward, and it was ultimately resoWed that “ it be recommended to 
the Government of India that the submission of programmes both 
Imperial and Provincial to (he Board may be definitely dropped.” 
The Committee appointed to consider the programmes of. 
Provincial and Native States’ Departments of Agiiculture refemd 
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to the difficulty of examining programmes without sufficient notice 
and suggested that the names of members whom it is proposed to 
invite to ser\'e on committees should be circulated some time in 
advance of the meeting. Mr. Wood therefore suggested that a list 
of subjects for the Board’s discussion should be circulated to 
all Directors of Agiiculture and moved a resolution that “ the 
Board recommends that the Directors of Agiiculture should be 
asked to state on wdiich Committees they prefer their men to 
serve and that the Agricultural Adviser to the Government 
of India should therefrom appoint Provisional Committees, as 
long as possible before the Board meets and communicate 
them to the Provinces.” Tliis resolution was accepted by the 
Board. 

With regard to the programme of ivork of the Tmpeihil Bac¬ 
teriologist, it was suggested that if po,ssibIp, an inquiry should be 
made into the vitality of the rinderpest virus outside the body under 
varying conditions. The point is of importance to cattle insuranc-e 
societies and to. cattle-owners generally to deteiniine the peiiod 
within which it W'ould be safe to replace cattle after an outbreak 
of disease. Tliis recommendation was accepted by Mr. Shilston 
and the programme was approved. 

Some of the programmes of Provincial Veterinary Departments 
appeared to the Committee to be unduly ambitious having regaid to 
the strength of the superior staff, and it seemed to them that more 
was being undertaken than could be effectively carried out without 
an increase of the supervising staff. Tliis applied particularly 
to the Provinces with a single Superintendent. The extent to 
which practical effect tan be given to much of the work of the 
Muktesar Laboratory depends on the number of trained men 
available in the Provinces for carrying out inoculations but 
practically all Provincial Departments are below their proper 
strength. For the furtherance of research work the Committee 
thought co-operative action between the Muktesaf staff and 
Provincial Superintendents very desirable and this can only be 
ensured by the strengthening of both the Imperial and Provincial 
staffs. The report of the Committee was accepted by the Board. 
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Subject IV. The Policy to he adojAed in,regard to the supply 
of cattle t» foreign countries .—Very little information of value can be 
gathered from the figures relating to the export of animals from the 
various Indian ports, since these figures do not distinguish between 
cattle, sheep and goats but are given for all animals excluding 
horses, they do not distinguish between animals of good breeds 
and animals which are of little value excejit for purposes of 
slaughter, nor do they indicate clearly the part of India fiom which 
the cattle are drawn. It is understood that considerable mim’iMirs of 
inferior cattle are exported from the Madras ports to (leylon for pur- 
jroses of slaughter and this is in e\'ery way advantageous to stock- 
owners. A fair number of mi.sceIlaneous draught and niiicJi cattle are 
also sent to Ceylon, the Straits, and Burma for draugJit and milk 
purposes, but there is no reason to object to this. The (lillicailty of 
regulating the expo<t of valuable breeds would be: considerable. 
As regards the necessity for regulating the export with a view to 
prevent a serious depletion of the best breeds, the only fneeds for 
which theie is any e\ii'cnce that t hey are exjjortet^ on a large scale 
are the Kaiikieji breed from North Cujerat and the adjoining Native 
States (Bombay), the Karachi breed and the Ongole bleed of Madras. 
Uf these the latter two have suffered more or less and while this is 
attributed mostly to exjiort of cattle to foreign countries another 
factor in the depletion consists of the fact that Karachi cows have 
been pui-idiased largely by the military and othei- dairies whic.h 
take them to distant parts of India where many of their offspring get 
merged in the local bieeds and t hat numbers of good Ongide cows 
are. taken to iMadras by dairymen and are there slaughtered 
after their periotl of lactation is at <in end. The exjxirt 
of cattle is to the profit of the breeders in the long run. 
The Board was tlierefore not in favour of putting any rest riidions 
on the export of cattle that are in demand abroad but recom¬ 
mended the maintenance, in the middle of breeding tracts, of 
pure herds of such cattle and the assisting of the breeders in 
every suitable way to extend and improve their present operations. 

Subject V. The Nomenclature of certain iiosts in the Imjierial 
and Protyinckd Departments of Agriculture .—There does not exist 
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at, present any uniformity in the designation of officers of the 
Imperial and Provincial Agricultural Services in different provinces 
discharging the same duties and having the same emoluments, e.g., 
the designation of Assistant Director is given to a member of the 
Provincial Service in one province while in another it is reserved 
for the junior members of the Indian Agricultural Service. In the 
Provincial Servdee various designations are used to denote more 
or le.ss the same duties, .such as Assislant Director, Divisional 
Inspector, Extra Assistant Director, Agriimltural Supervisoi-, Travel¬ 
ling Inspector and the like. The points foi (ionsideration wore: (1) 
whether the designations are uniform in differeni provinces and 
whether they correctly indicate the work on which the officers are 
employed; (2) whether they indicate any relations between the 
Imperial and Provincial Services ; and (3) if no leave reserve is 
provided in the Imperial S(Mvice, whether the Boaixl can recommend 
a nomenclature which would express the intention of Governnumt to 
give opportunities to members of the Provincial Service f.o act in 
leave vacancies and thereby prove their fitness for 2 ^cr*nniient 
promotions. Tlie principal recommendations of the Committee 
which were adojited by the Board were : (a) That Dejiuty Directors 
be designated by c.ircles rather than by serial mimbers indicative of 
■ienioi-ity in the service. '^Hie de.signation of Assislant Director should 
be reserved for jimioj' officers of the Indhin Agricultural Service 
tmlil they are (ioufirrned in charge, of circles, (b) There should be 
no di.stinction in the Imperial and Provincial Seivices of officers 
performing the .same duties, (c) In order to make the status of 
expeits more clear the words “ to (Government ” and “ the name of 
the Presidency or Province ’ be added to the de.signation. (d) The 
executive officejs of the Provincial Service be designated Divisional 
Superintendents of Agriculture in all provinc-es. With refereiuie to 
(3) the Committee had no recommendations to make to that end. 
They believed that, their other recommendations would dissipate 
all confu,sion. 

SunjKCT VJ. Soil 'denudation by rainfall and draiwtge: 
Comervation of soil nwisture.— This subject is of syjecial impoitance. 
A large amount of surface soil is wa,shed away every year by rain 
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from the monsoon-fed tracts which impair the jFertility of the soil. 
The damage done to tlic soil by siudace washing in tlie past 
is so enormous that it cannot be removed by afty system of 
manuring. It is tlierefore imperative to take measures to pievent 
further damage. TJiis subject was brought up lor consideration 
at the meeting held at Coimbatore, but the information 
then on hand was too meagre for the Board to make ^>ny recom¬ 
mendations. 

])r. G. I). Hope, Scientific Officer to the IndianTea Associ.ition, 
submitted a note describing the elaborate system of terracing and 
drainage adopted on Java Tea Estates foi' ciontrolling the rain 
wasli. This note is juintcKl separately as an article in this issue. 
Iffie Committee agreed with Dr. Ilo})e as to the general 
adaptability of these methods to conditions in Assam and 
elsewhere. 

'riic losses due to soil erosion are to a great extent jneventable 
and in the case of planting areas the Board recommended that the 
Government of luilia is asked to bring to the noticy of tJie planters, 
through tl'c medi’mi of the Indian Tea Association, United I’lanters’ 
Association of Southern India, District Officcus, and other channels 
that ('ffective measures should be taken to juevent. soil erosion on 
lh(> c'xistmg areas and Avlien new areas are opened. Thccy also 
suggested that Locial Governments should safeguard against this 
danger of erosion when fixing the cionditions on which Jic.w lands 
are given out. 

In Peuinsulai- India the question of preventing soil (wosion 
has already been taken in hand in Bombay. Preliminary eu<|uiries 
are complete, and tiie Director of AgricultureJias fornndated definite 
proposals to begin the work on an organized line. I'o <;firty out 
this work the Board recommended that the Government of India 
should be requested to })laoe at the disposal of the Bonibay 
Department, for a period of five years an engineer with 
experience and aptitude for agiicultmal work. The sole duties 
ol tlxis officer should consist in the preparation and execution 
of schemes of embankment and drainage adapted to local 
conditions. 
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As regards the, alluvial tracts of Noithem India, the “ Pusa” 
system of surface drainage is found to materially increaser the crop¬ 
ping power of the land. For an efficient application of this method 
it is essential that the natmal drainage systems of these tracts should 
be closely studied. In North Bihar the natural drainage has been 
so interfered with that the high flood level is rising at the rate of 
several inches a year and thereby doing an increasing amount of 
injuiy to crops. The Commissioner of Tirhoot lias taken in hand 
the question of improvement of the drainage in North Bihar with a 
view to preventing as far as possible tlie recurrence of floods. The 
Board welcomed this attempt. 

In connection with the subject of conservation of moisture tlie 
Committee felt that while the advantages of iuterculture and of 
surface cultivation generally are well known in many parts 
of India and attention is being paid to it by tlie Agricultural 
Department a great deal remains to be done both to inifirove the 
best indigenous practices and also to introduce these methods into 
new localities. , The results obtained at Quetta indicated that 
for every hundred acres of irrigated land the water lost eveiy year 
would produce wheat and hhitsa Avorth lls. 50,000. The Board 
exjiressed theii' opinion that any e.xperiments having for their 
object the discovery of the most economical and ellicient use of 
irrigation water should lie encouraged and developed by the 
Agricultural Department. 

Subject VII. Hoiv the eneryies of the Veterinary DejMirintent 
can. In'ist he lUdized in the control and check of caUle diseases and tohat 
means should he adopted for increasiny the mimhers of the subordimte 
staff as recommended vi the last mcet.iny of the Board. —This subject 
was also discussed at the last meeting. For the control and check 
of cattle diseases it is essential for the staff of the Veterinary 
Department, both superior and subordinate, to gain the confidence 
of the villagers and be in closest possible touch with them and 
the local district officers. But in most of the provinces the 
Departments are understaffed in all grades. Schemes for the 
expansion of the subordinate staff havi;, liow^ever, either been sanc¬ 
tioned or are in contemplation in most provinces. But the 
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di^&culty in obtaining trained men is causing delay in caiTying 
through the schemes where sanctioned. Tliis is especially the case 
in the United Provinces and Bihar and this difficulty is not likely 
to be satisfactorily removed until funds permit the construction 
of the proposed Veterinary College in the United Pi-ovinces 
to serve the needs of that province and of the Hindi-speaking 
portion of Bihar. In connection with the inoculation work and the 
class of men by whom ii. is to be done the opinion of the Committee 
was that generally it is most undesirable to emjiloy any but 
well-trained men in any of the ranks of service whenever such men 
are to bo placed in positions of semi-independence. The Committee 
recommended that the subordinate staff should be undcj- the control 
of the Veterinary Department. It also suggested the increase 
of the superior staff before* a large subordinate staff’ is reciuited in 
order to ensure adequate supervision, drive and general control. 
The report of the Committee was acce 2 )ted by the Board. 

»Sun.iECT VJIl. The Co-operative movement in its relation to 
apricalture. Hon' to vryanize the rekitions heiireeii the Co-ojK'rative 
Societies, trhether deal inf) with credit or some otlwr branch of 
atirieullaral orfianiza-tioH, and the Agricultural De.paiiments ? 
Whether there is any need to encourage Agricultural Associations 
in view of the special facilities possessed by Co-ojjeralive Societies 
for carrying on propagamla. —This was one of the important 
subjects before t he Board. It was c.onsidered by a strong Committee 
including t.wo Jlegistrars of Co-ojierative Societies whicli made ten 
recommendations and these with slight modifications in some cases 
were jiassed as resolutions. 

(1) Agricultural Associations perform irseful functions where, a 
central eo-oiiejative association either does not exist oi- is not fully 
develojjtal and cA'en where such associations do exist tiieii! is no need 
to discourage Agricultural Associations when the members really 
undertake pioneer work. But when central co-operative associa¬ 
tions are fully developed the Agricultural Department should use 
them first and foremost as a means for demonstration and introduc¬ 
tion of improvements and should concentrate its attention on them. 
This view of the Committee was accepted by the Board. 
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(2) The next question was with regard to the finance of Central 
Banks: whether it is desirable that separate capital should be set 
aside for agricultural improvements which should be distinctive 
from the banking capital. Tt iVas pointed out that a Central Bank 
would invoh’c itself in difficulties if it were to start trading on a 
large scale. The Board agreed with the view of the Committee 
that the working capital of the bank should not be employed 
in commercial enterprises. For the distribution of seeds, 
implements, and other similar activities the bank should either 
act as an agent or raise separate capital or make allotments 
out of profits or reserves. The agency system has been found to 
work satisfactorily in the Central Provinces. But a foiiii of Central 
Association with separate share capital in which societies or 
individuals would become shareholders might well be developed. 
All dealings of this kind should be for cash only and members must, 
if necessary, borrow from their credit societies for these purposes. 

(3) It was resolved that where credit societies exist in any 
village they must be utilized for getting orders for seed, etc., 
but as societies they should not engage in trade but only 
give loans to their members to make purchases. Agreements to 
purchase should be taken from individuals before orders arc given. 
Where no credit societies exist co-operative associations, such as 
those working in the Northern Circle of the Central Provinces, 
might be found useful. Q’he Board resolved that unregistered 
co-operative associations for the supply of pure seed, etc., shoiUd be 
discouraged. 

(4 and 5) In coimecition wdth the stejis to be taken to bring the 
officers of the Agricultural and Co-operative Departments into 
closer touch, etc., the Board resolved that this could be done by 
making the staff of the Agricidtural Department familiar with the 
principles of co-operation and by giving to the staff of the 
Central Bank such practical training in agriculture as may be 
necessary and possible. The other step considered necessary for 
this purpose was that, in addition to Agricultural Inspectors and 
Assistants who are to be appointed in each distri»;t, a Government 
official who should be subordinate to the Deputy Director and 
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the Agricultural Inspectors or Assistants, shoyld ho attaoheil to 
• each Central Bank which is sufficiently developed. Such a man 
'should be a practical cultivator who can read and write*. 

(6 and 7) The Board resolved that Governmenl. should bear 
the cost of all demonstration work in each area, and for this purpose 
they should find the money, ft was also resolved that in places 
in which the Agricultural Department propose to open demonstra¬ 
tion farms in tracts in which there are also well developed Central 
Banks one at least should be started at the head-quarters of such 
banks at the expense of Governmenl.. 

(8) As regai’ds cattle insurance the opinion tif the Board was 
that it is unsafe unless adequate arrangements are made for dealing 
with outbreaks of epidemic diseases and that the fixation of tariffs 
depends on local conditions based on more satisfactory aidriaria] 
data than those available at present. 

(9 and 10) d'he projiosals for the Develojiment Commissioner 
made by the Committee on (‘o-oj)eration in Inrlia did not (iommend 
themselves to the Board. While tlie Board desiri*.s to emphasize 
the necessity of adequate* programmes of general develojnnenl and 
of the regular allotment of funds it considers tJiat in respect of the 
Co-operative movement and of the Agricultural Jlepartments these 
proposals aie unsuitable. Jt appears from the leport that the 
officer appointeel to t his post woidd be mainly selected on account 
of his qualifications as a (io-operative organizer, which means the 
a])pointment of a non-tecJinical ofliiier at the Jiead of tJie Agricultural 
Department. Again, where tlie Director of Agriculture and the 
Ifegistrar are direc.tly under Government it would involve extra 
delay and loss of efficiency if another officei.is appointed between 
them and Government. The real improvement in the opinion of 
the Board lies in placing these officers under the direct control of 
Government in the provinces w'here they are at present under a 
Financial CVnnmissioner or Board of Revenue, llie ne(;es8ity of a 
closer connection between the (lo-oj)erative and Agricultural Depart¬ 
ments was, howevei-, recognized, and the board recommended that 
co-ordination should lx* secured by the formation of a Boanl 

• 

consisting of the Registrar, the Director of Agriijulture and the 
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Director of Industries where he exists, which would meet from time 
to time and make their joint representations to Governmjent when 
necessary. It was further resolved that it would be a good thing 
if some at least of the Directors of Agriculture could attend the 
Imperial Conference of Registrars. 

Subject IX. To lohat exient forest tracts act as luirbours of 
rinderpest during the rainy seascrn and what steps can be taken to 
combat the condition .—In some provinces seiious outbreaks of 
rinderpest do synchronize with the return of the cattle from the 
forests and hills to the plains, but the Committee was imable to 
make any recommendations on the subject on account of lack of 
any direct evidence as to the relative importance of this question, 
the impossibility for economic reasons of closing sucli common 
glazing in forests, the difficulties in carrying out effective inocula¬ 
tions in such remote tracts, and the shortage of the staff in the 
Veterinary Department. 

Subject X. Indian Sugar iHd'Ustry.—Thxs .subject was fully 
discussed at the last two meetings. The Committee drew out a 
detailed report showing the progress made in diffeient provinces. 
In connection with the small plant installetl at Xawabguuj under 
Mr. Hulme’s supervision the Board legictted that sufficient steps 
were apparently not taken to ensure a proper supply of cane to t he 
factory during the last two years to give the exiieriment a fair chance 
of success. The Board could only recfommeml the <iontinuan(;c 
of the experiment if the Unitetl Provinces Government could 
undertake to obtain for the factory a sufficient amount of cane 
locally to keep it working at optimum conditions whether by 
giving advances to-the cultivators to grow cane or otherwise. 
A balance sheet showing tlie results of the experiment was 
considered to be es.sential in framing a judgment as to its value. 

It was noted with regret that the sugarcane station recommend¬ 
ed by the Board in 1911 for North Bihar had not yet materialized. 
In view of the fact that this tract has so far proved itself 
one of the most promising fields in India for the production of white 
sugar on a mahufactuiing scale and for the establishment of the 
central factory system on a sound commercial basis, a sugarcane 
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station is of prime importance for the proper eiaintenance of the 
’.industry ^ind should be started as soon as possible. And in %dew 
of the difficulties that appear to have prevented the establishment 
of such a cane station hitherto, the Board recommended that the 
interests of the sugarcane cultivation in North Bihar .should be 
definitely committed to the charge of an officer of the Agrirniltural 
Service. 

Other resolutions passed by the Board were regarding (I) the 
continuation of <he Kamrup Experimental Sugarcane Farm in 
Assam, till it has been sufficiently shown whether sugarcane can 
or cannot be grown in that tract on large scale at a profit, and (2) 
the continuatio?! of the cane-breeding station at Coimbatore in 
Madras, which has aln'iuly done much valuable work in ( onnection 
with the raising of seedlings, under general financial and adminis¬ 
trative arrangements similar to those which have hitherto prevailed. 

SnB.TECT XI. Cattle Rreedinfj and Dairyhin This 

subjc(jt rvas also considered at the last meeting of the Board. A 
memorandum on the scheme for cattle-breeding •and dairviuff in 
India piej>itred by the Agricultural Adviser- formed 1h(> basis of 
discussion on tli(‘ subject. The Committee considered the scheme 
in detail and submitted the report on t he basis of which the Board 
i-esolved that, in order- to make satisfactory progress in the develcp- 
numt of good breeds of milch cattle in India aird in dair ving an 
officer- should be ajrpointed on the Imperial staff under the title 
of Imperial Dairy Expert, his duties being (1) the (-ontrol of the 
cattle-breeding farms and dairy operations contemplated in the 
scheme; (2) the supervision of dairy instruction; (3) the study 
and iraprovemerit of existing dairy methods in the (xuintry and the 
establishment of the industry on a commeririal basis. He would 
generally advise and assist Ijocal Governments, Provincial Officer-s, 
and Military Dairy Far-nrs. The Board also considered that 
the ari-angemeirts proposed and the estimat(‘ pr-epared by the 
Committee were reasonable and the officer when once api)ointed 
should not be liable to transfer. It was resolved that in the 
opinion of the Bair-d the offer by the military authorities of the 
herds of various breeds of pure bred Indian cows and buffaloes as 
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well as the facilitiec for conducting further breeding opei’ations 
on the military dairy farms is of extreme value and Hiould be 
gladly ae.eepted. Advantage should be taken of this offer as soon 
as the Imperial Dairy Expert is appointed, ^fhe appointment of 
a Cliemist was recommended at least for a period of 10 years 
to investigate the problems regarding the food values and tlie 
digestive capacity of Indian farm animals. Other principal resolu¬ 
tions were wnth regard to the establishment of the dairy schools 
to fill the need for trained dairy managers, arrangement foi 
immunization of cattle against disease by increasing the Muktesar 
staff, the advisability of instituting an investigation into the 
existing supply and demand for dairy produce on the lines of tlie 
inquiry made by the Bombay Dejiartment before any fixed policy 
is adopted in any province for the encouragement of the dairy 
industry, and lastly, the legislation against adulteration in dairy 
produce. The Board reaffirmed tlie resolution passed at Coimbatore 
in 1913 with regard to the conditions for the improvement of cattle 
in India (p. 16 of the Proceedings) and desired to Jay special str(>ss 
on points 3 and 9 in f he report of tlie Committee then adopted. 

Subject XJT. The hast agency for controUiny aittle-breediny. 
The question for consideration was wliich of tlie two DepartnuMils, 
Agricultural or Veterinary, is the better agency f<n' contiolling 
cattle-breeding. Cattle-breeding is a distinct business apart from 
both agricultural and veterinary work, and requires special qualifica¬ 
tions. The officer Appointed f.o deal with this business should dcv'otc' 
his whole attention to it. It is also very desiiable that he should 
remain on the job all his seiwice so as to attain optimum results. 
The Committee considered thaf. in the existing cattle-breeding 
organization in India it would be unfortunate if either of these two 
Departments were entirely disconnected with cattle-breeding or wtih 
the wider questions comprised in the term " animal husbandry.” 
In connection with animal husbandry the problems appear 
to differ in different provinces and the organization has developed 
on difierent lines. It was therefoi-e considered that it would be 
best for the various provinces to arrange for the control of animal 
husbandry with reference to the particular problems involved 
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and the nature of the agricultural and veterinaly oi-ganization that 
’.may be m existence or contemplated. This was accepted by tlie 
Board. 

Subject XIII. Fisheries .—The question for consideration was 
whether the subject of fisheries should be dealt with by iJie Board 
of Agriculture and w'liether the Fishery Experts of Bengal, Bihar 
and Orissa, Madras, and tlic Punjab sliould be made ‘permanent 
members of the Board. Excepting Bengal and Bihar and Orissa, 
the Fishery Department in otlier Provinces is separate from Agri¬ 
culture and even in Bengal, Bihar and Oiissa it is connected with 
the Agricultural Department by accident. The Board thei’efore 
decided the question in the negative. 

Tliis brought the consideration of subjects on the agenda paper 
to a close when Mi’. Keatingc invited the Board ho hold their next 
meeting at Poona. This offer was accepted subject to tlie approval 
of the Government of India. Before dispersing thanks were voted 
to the President who was shortly retiring from the post of -Agri¬ 
cultural Adviser to the Government ot India, t(T Mr. Dobbs for 
successful work a.r. Hecretary during the two previous meetings of 
the Board and to Uao Saheb Xagarji, Superintendent, Office of tlie 
Agricultural Adviser to the Government of 1 ndia, for his valuable 
services in connection with the meetings of the Board. 



CATTLE INSIFRANCE SOCIETIES* 


HY 

A. C. CHATTERJKB, B.A., I.C.S., 

Co-op^rntlrc Soeipfie^ty United Provinces. 


The piwloininatirig object for loans in our agricultiinil priniarv 
societies is the purchase of plougli or drauglit (uittle. A perusal 
of the status or/OTcsvyft, registers shows that, plough cattle c.om])rise 
the chief movable property of members. As is well known, houses 
and buildings in rural localities would fetch very little if sold and 
the tenant right of occupancy or non-occupan(;y tenants or of 
statutory tenants in Oudh cannot be alienated, ft is veiy 
important therefore from the point of view of the societies as 
well as of the members to devise means, whereby the loss suffered 
by members from the death of plough cattle can be minimized. 
At present if a bullock belonging to a member dies, not only is the 
tangible and collateral security dimini.shed that the society has for 
any loans already borrowed by him, but a fresh advance has to be 
given to him in order that he may replace the deceased animal. 

The difficulty has been met in European countries by co¬ 
operative societies for the insurance of such cattle. At the conferenc.e 
held in January 1912,.Mr. Fremantle outlined a scheme for similar 
societies in this province. Unfortunately central societies did not 
take up the idea with any eagerne.ss and there was also some doubt 
in the minds of competent authorities whether, in the absence of 
adequate data regarding cattle mortality and also in the 
absence of sufficient arrangements in rural parts for the prevention 
and scientific treatment of cattle disease, cattle insurance societies 

* A paper readjat the Provincial Co-operative Conference held at Lucknow in February 
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were likely to be successful in this country. Such societies have 
’.however Tiow been in operation in Burma for the last five or six 
years and they have so far proved eminently successful. In view of 
the great importance of the spbject both from the agricultural and 
co-operative standpoints, the United Pi'ovinces Government 
is anxious that a few experimental societies should be started 
under favourable conditions and the scheme given a fair trial. 
Accordingly, after careful deliberation, a small number of societies 
has been registered in the Mainpuri District, and it is hoped that in 
other suitable localities co-operators will endeavour to establish a few 
societies in order to gain experience ; if they are successful as there 
is every reason to hope that with sufficient safeguards they will be 
successful, .such societies can be organized all over the piovince. 

Model by-laws and other particulars may be obtained on 
appliiation to the Begistrar and his staff will give all necessary 
aid. Societies should be oigaiiized only in localities where credit 
societies have been succe.«sfully working and the people are familiar 
with co-operat ive ideas. Also only such localities should be chosen 
in whiidi the cultivators use good plough cattle and appreciate 
their value. Tracts where the agriculturists trade in cattle, 
frequently buyi ng ami selli ug them, should be avoided. The members 
should belong to one village oi’ to two or three contiguous hamlets. 
They should insure as many as possible of their eligible cattle. At 
present insurance is confined to healthy bullocks and male buffaloes 
between the ages of 4 and 12 years. Premium has to be jiaid every 
six months (or the insurance lapses) on the value of the animal 
which is assessed by a valuation committee appointed by the society. 
The rate of premium has for the present been fixed at one pice per 
rupee for the six months. This may have to be altered with experi¬ 
ence. If the animal dies during the course of the six months, the 
owner will get bade two-thirds of its A^alue after deducting whatever 
he may be able to lealize by selling the hide, etc;. ProAUsion is 
made to secure preventive measures in ciise of epidemics and also 
for treatment for sickness. No compensation is gi\"en if the animal 
dies through the neglect of the owner. Por the present the cattle, 
insurance society Avill bank Avith the district or central bank of the 

8 
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locality, ttiul if, at tlui end of tlie experimental stage of the few selected 
societies, there is any loss, it will be made good by tlie Government. 
Tf the scheme proves successful and the number of societies increases, 
a re-insurance society will be organized. This cannot however be 
done for a year or two or until cattle insuram^e societies are in 
operation in different parts of the Piovince, so that the risk can 
be spread out and thus minimized. 

As the writer lias recently had an opportunity of studying on the 
spot the work of the Burma cattle insurance societies, a brief account 
of their special features may be interesting. Burma has a great 
advantage over us in this respect for cow’s milk is seldom used for 
human consumption. Consccpiently the calves get all the milk and the 
cattle are more healthy and stronger than in this province. There 
is also plenty of grazing except in (jertain seasons of the year. Tlie 
village and tenure systems of Burma moreover enable, the villagers 
to prevent individuals from adopting practices pernicious to the 
general welfare of all the cattle in the village. The cattle insurance 
societies have given further stimulus to this system and sanitary 
measures for the protection of the cattle are adopted in every village 
as soon as any disease or epidemic is threatened. It is hoped that in 
this province also cattle insurance societies will help in this direction. 

Tn Burma the area of a cattle insurance society is ordinarily 
limited to one village. Membership is ])raoti(!ally (ionfined to the 
members of a credit society. (The Registrar of Burma does not 
consider this rule to be essential, but it has been adopted in order 
to minimize the chances of^shonesty on the jiart of the c.attle 
insurance society in its dealin^P^vith tlu* re-insurance society. Any 
such dishonesty can now be punished by the closing of the credit 
society, which is bound to prove a severe misfortune to all its 
members.) ^Members are encouraged to insure all t heir eligible cattle, 
but at present they arc not compelled to do so. Plough bullocks 
and buffaloes between the ages of 4 and 12 are insurable. The 
valuation is made every six months when the premium has to be 
paid. The pv-esent rate of premium is five per cent, per annum. 
On the death of an insured animal, an indemnity of two-thirds of 
the value assessed, less the price of the hide and carcase, is paid out. 
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The valuation work seemed to me to be easier iii Buima tliau it is 
'Jikely to be here. The cattle are more or less of the same value if 
of the same age. In other words the standard of care'bestowed on 
the animal from the time of its biidh is uniforndy high and there 
are not many different breeds to be taken into account It may 
also be noted that the meat of a dead animal is eaten by all classes 
of Burmans. The price of the c.ai-case is thus a substantial sum 
and the indemnity payable is appreciably reduced thereby. 

A re-insurance society has been organized for the whole 
of Burma of which the llegistrar is at present the honorary and 
ea'rofficio manager. Half the ])remia collected by the insurance 
society is deposited in the local credit society. The other half is 
sent to the re-insurance society along with a list and particidars of 
cattle insured anil their valuation every half year. If any animal 
dies, half the indemnity that has to be ])aid comes from the re¬ 
insurance society, the rc'inaining half has to be made good from the 
lunds of the primary insurance society. 'I'he latter has two separate 
funds, rc. ;(1) the general fund consisting of alUpremia realized 
during the year, and (2) the reserve fund consisting of fines, entrance 
fees, donations, ])rolits of previous years, etc. in the event of the 
funds received as juemia during the year proving insufticient to 
meet the claim of half the indemnity payable by the ))rimary society, 
half of the reserve fund may be drawn vipon in any one year with 
the Registrar's sanction to meet the deficienev’. If the funds are 
still insufficient the iivlenmities for all animals that have (li('<l during 
the year will be juoportionately reduced. 1 am informed by the 
Registrar that ,<«o far no society suffered a defuut. The re¬ 
insurance society was organized only about ?i year ago. It banks 
with th»* Upper Burma Central Bank, which is the Provincial (k)- 
operative Bank for Burma. 

In Burma only a few tracds have any district or central 
bank. The link between the Provincial Bank and the ]>rimary 
credit society is the “ fluaranteeing', ITnion.” A cattle insurance 
society becomes a member of the local union in order to secure 
supeiwision from it, but undertakes no financial responsibility in, 
it. 
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In relation to the control of infectious diseases of stock, as 
mother directions, India presents problems that are essentially her 
own and which demand for their solution special study and treat¬ 
ment. Rome of the animal diseases prevalent are peculiar to the 
country and, in a few, the framing of prophylactic; measures is at 
present liindered by our lack of precise information regarding their 
causal agency, mode of transmission, or other essential feature of 
their epizootiology. However, in the case of the more important 
microbial diseases of cattle, which arc responsible for so large a 
proportion of the total stock mortality in India, the same difficulty 
does not exist and methods of prevention and eradication are well 
known and practised with success in otlrcr parts of the world; 
but similar methods arc often entirely inapplicable under existing 
conditions to cattle owned by natives of India. This applies 
most forcibly to such measures as slaughter of affected and 
in-contact animals, segregation and the limitation of movement of 
stock in infected areas, but it is also true, to a considerable extent, 
of protective inoculation, which is the only lemaining means at 
our disposal of checking the enormous yearly loss of stock, from 
disease. ’ 


* A papor road at the.Third Indian Scionce Congtosa, Lucknow, 1910. 
( 112 ) 
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, At tjie present time the only diseases for which legislation is 
* in force are Glanders, Surra, Epizootic Lymphangitis*and Dourine. 
These all concern equines principally or solely and against none of 
them is inoculation practised. Thus, even in those diseases for 
which we possess prophylactic sera or vaccines, no application of 
these agents can be made without the full consent of the individual 
owners. 

The difficulties to be overcome by the Veterinary Department 
in securing voluntary acceptance of inoculation and the require¬ 
ments to be satisfied by the bacteriologist in respect of the materials 
employetl will be readily appreciated wdien it is remembered that 
the great majority of sto(;]< owners are ignorant of the meaning of 
the operation and suspicious both of the effect of the injection and 
the motives of the operator; but, in addition to those opposition 
factors which will be overcome in time by teaching and demonstra¬ 
tion, there is the strong religious prejudice of Hindus against any 
form of opeiativc ijiterference with their cattle, even to the insertion 
of an injc'irtion needle in many cases, while an inoculation which 
ejidangered to the slightest degree the life of the animal, would not 
be tolerated undei- any circumstances. 

The first essential therefore of a serum or vaccine for use on 

(tattle in India is safetv iti action. In other countries stock owners 

*/ 

are prepared to sustain some loss from inomilation provided the 
remaining animals are immunized and the losses do not equal 
those experienced from the natural disease. Under these circimi- 
stances it is frequently possible to employ methods that confer 
strong and lasting immunity but in this country their application 
is very limited. 

Secondly, immunity should be established rapidly. This <!an 
only follow directly after the inoculation when anti-scrum is 
employed, as will be explained later, but the almost immediate 
cessation of deaths amongst the treated animals, in this case, is a very 
valuable object lesson and largely contrilmtes to the acceptance of 
inoculation in districts where the procedure is viewed rvith di-stnist. 

Obviously the immunity should be strong enough to resist all 
natural means of infeiition though it n)U8t not be forgotten that 
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acquired inimunity is seldom absohite even for a time and several 
causes may lead to its breakdown. 

A consideration of great practical importance is simplitniy of 
the operation, as the inoculating staff is usually small, co-operation 
of the owners difficult to secure, areas large, and (diecking of animals 
treated often impossible as the owners objec^t to any form of marking; 
thus the need for more than one injection, especially if they have to 
be separated by an interval of several days, is a serious obstacle 
to the successful applunition <jf the treatment. 

The question of duration of immunity has to be made dependent, 
to a large extent, on tlie previous considerations and will be discussed 
when the different metluxls are reviewed. 

The bacteriologist having obtained a serum or vaccine tliat 
meets, as far as possible, the requirements just enumerated, the 
task of securing its acceptance and of applying it in the limitalion 
of the sjnead of the infective disease in question falls upon the 
staff of the Veterinary De})artnient. Under existing conditions no 
attempt at the total eradication of any ejiizootic cattle di.sease is 
possible; the freedom of movement of stock by which contagion is 
spread, the inability to destroy sources of infection and carry out 
adequate disinfection, the character of parts of the country, the 
vast areas coveretl and the relative smallness of the staff engaged, 
render such a task hopeless. All that can be done is to deal with 
outbreaks as they occur, by inoculating, without delay, all cattle 
in the vicinity, theri'by jireventing the contagion from finding 
fuither suitable hosts in which to jiropagate, and lavusing it to die 
a luitural death. The extent to which these effoits will succeed 
largely depends on the amount of co-operation gi\’en by the stock 
owners themselves and the sufficiency of the veterinary staff, botli 
supervising and subordinate, that is available to irarry out the work. 
The first can only be secured by education and demonstration, by 
wliicli means the confidenci' of the pcojde will be obtained,; while 
the provision of the second factor rest.s with the authorities and the 
various vet^tfriuary colleges. 

These ale in brief the broatl lines on which the practical apfili- 
cation of jnotcc'tivc inoculation of stock in this country is based 
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the details of tlieir working and the measure of their success may 
* be judged from the reports of the iSuperintcndents of the Civil 
Veterinary Departments in the various provinces and from the 
rapid increase, during recent yeais, in the demand for sera and 
vaccines. 

Before jnoceeding to iliscuss the different tvjies iff immunity 
and the vai’ious sera ami vaccines at present employed, it may ]>e of 
interest if a short account is given of tlie initiation of propJiylactic 
measures against animal diseases in this country. 

'I'lie earliest ac^tion aj)pears to have been taken in Madras as 
long ago as 18(5(5. An A<’t was then passeil lor controlling the 
s])read of disease in tlie [)rovinc.e but, as tlie report of a t-oiumission 
appointed in 1890 shows, it was never fully worked, and in fact 
couhl not have been enforced under the existing conditions. 
The Coveinnient of India made a more serious attempt (fo cope 
with the subject of stock diseases in 18(58 ; they appointed a Com 
mission of empiiry whicli l/ouredthe country and submitted a report 
three yea’s latei'. 'I’he difficulties of the cpiestioif were dealt with 
and stress was laud ujjon the ue(;essity for a thorough expert exam¬ 
ination of rindeipest and the other cattle diseases with the object of 
discovering preventive vaccines, but no legislative control was 
suggested. Later tJie Covernments of different Provinces were 
roused, by the sej’iousness of the losses among cattle, to propose 
legislation, but in every case the matter was allowed to dron 
owing to the ilifficulties ])reseuted. 

It was only natural that the early discoveries of I’asteur iti 
connect ion with the protecti\ e inoculation of animals should have 
attracted the notice of the Coveriuuentof India ami ha\ c led them 
to invite Jiis assistance ; this they did in 1884. Although rinderpest 
was the disease for which a protective agent was most uigently 
required, the vaccines offered in response to the Gox'ermuent’s 
enquiries were for anthrax. I’his was in fact the only animal disease 
for the prevention of wliich any va(;cine»was then knowm, but there 
seems to liave been some misunderstanding on this point at the 
time. However, India a])pears to have oflered such an inviting 
field for commercial enterprise in the realm of animal vaccines 
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that the scientist forsnecl a company, designated the Animal Vaccine 
Company, Ltd., solely for the purpose of supplying anthrax vaccine 
to India and tried with great perseverance to induce the Government 
to commit itself to wholesale vaccination of cattle, on terms that 
would have ensured handsome profits to the company. 

Two Veterinary Officers and two Indian studeirts were sent 
to Pasteur’s laboratory to be trained in the application of the 
vaccines and a large quantity of the material must have been sent 
out, since some years later Pasteur claimed and was paid £800 
sterling for training the officers and supplying 50,000 doses of 
vaccine. 

Either as the result of tJie all too evident commercial motives 
of the Animal Vaccine Company or of reports from Veterinary 
Officers in Ijidia, or both, the Government declined to enter into an 
agreement for the supply of vaccine and decided to delay putting 
into operation any large scheme of vaccination until a more thorough 
investigation of the nature and prevalenc.e of cattle diseases had 
been undertaken by competent officers. At tliis time also doubts 
were expressed as to whether the anthrax reported in India was 
the same disease as that existing in Europe and the danger arising 
from the possibility of introducing a new disease by means of the 
vaccines was pointed out. This uncertainty arose from the con¬ 
fusion that prevailed at the time in the diagnosis of cattle diseases, 
deaths from a variety of different causes being returned as anthrax. 
On this account also the impression was created that the disease was 
responsible for a much larger moiiiality than was actually the case. 

Accordingly a Civil Veterinary Department was formed and 
in 1890 certain Veterinaiy Officers were selected to make what 
was designated a “ bacteriological survey." In the same year 
Dr. Lingard was appointed as Bacteriologist and given a laboratory 
at Poona in association with the College of Science. 

Two years later, both the Civil Ve.terinary Department and 
the Bacteriological Survey were placed on a more definite footing. 
Mr. (now Coldnel) H. T. Pease became Superintendent of the Survey 
and the functions of the office were defined as being (i) to map out 
the distribution and prevalence of cattle diseases, (ii) to advise 
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^ Veterinary Officers regarding diagnosis, and (iii)* to co-operate with 
the Bacteriologist in the conduct of his investigations. 

Meanwhile the location of the laboratory at Poona was found 
to be unsuitable, both for experimental work and vacicine prepa¬ 
ration. Accordingly, the Imperial Bacteriological Laboratory was 
established in its present situation at Muktesar, in the Kumaon 
Hills, and sufficient buildings were erected to allow of work being 
commenced there in 1895. 

All this time the Animal Vaccine Company continued their 
efforts to seciu-e the adoption of the Pasteur Anthrax Vac(nne.s. 
Representatives were sent out and much coriespondeiuie took 
place. It was not until the year 1900 tliat the Government of 1 ndia 
having received Dr. Ijingard's report on the subjecl. linally refused 
to entertain fiuther any proiiosals that the Com])any might make 
regarding cattle inoc.ulation. 

The grounds on which Dr. Lingard based his objections 
to tile employment of the products of Pasteur's Company were 
that all vacidnes required could be prepared and testinl by the 
Government’s own exports witliout the necessity of paying large 
sums of money to a foreign business concern, and that tlie a\’ailable 
evitlenco went to show tliat anthrax was not sufficiently wide¬ 
spread to justify immunization of cattle against it on a large scale. 
A feature of the Pasteur vaccines that does not appear to Iiha'c been 
realized at the time is, tliat they are not free fron^ risk, and that in 
India this constitutes a serious objection to their employment. 

The protracted negotiations between the Government of 1 ndia 
and the Animal Vaccine Company are described at some Icngtli in 
a summary written by Sir Edward Buck in 1890 and their only 
interest now lies in the fact that they undoubtedly led to the first 
establishment in this cminfiy of a laboratory for research in stock' 
diseases, and the manufacture of protective agents for their control. 

Since 1895, this work has been carried out at the .Muktesar 
Laboratory under the direction first of Dr! Lingard and then of the 
late Lt.-Colonel J. D. E. Holmes ; to these two workers the credit 
must be given of initiating and organizing the methods of serum * 
and vaccine preparation in India on the scale at pj esent in operation. 
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Ill order to make clear wliy certain methods of protective 
inoculation are free from risk while in others there is an element 
of danger, and to explain, as far as possible, the reasons for 
the variations in the character and duration of immunity 
produced in different ways, reference may here be made to 
the main points involved in the action of tliosc sera and 
vaccines which are employed in India at the present time. 

By making this restriiition the production of immunity against 
diseases due to protozoon infections, sucli as lledwater and the 
other riro))lasmoses, will not be discnissed; several forms of this 
group of diseases are very widely sjnead throughout India, but all 
the native breeds of cattle liave a high degree of immunity against 
them and in consequence they have attracted little attention. In 
relation to the importation of jiedigree stock from England and 
other countries more or less free from these infections, the subject 
however is of great interest and practical impoi tance and will require 
investigation in the near future. 

It is a well-known fact that when a person or animal recovers 
fiom an attack of a bacterial disease, they are protected usually 
for a long period against a further attack of the same disease and 
as a result ace said to have acquired immunity. 

All the Indian stock diseases in which inoculation is practised 
are caused by micro-organisms which produce their injurious effect 
in one of two ways, either (i) by spreading through the body in the 
blood or lymph stream as in anthrax, rinderpest, etc., or (ii) by 
remaining at the point of infection and forming toxins which are 
absorbed and poison the cells of the body, as is the case in tetanus. 
Jinmunity in both classes is due to tlie formation in the body of 
certain substances which, according as they aid in the destruction 
of the invading or ganisms or neutralize liberated toxin, are known 
as bacteriolysins and arrti-toxins respetdively. 

The animal body, either as the residt of an attack of 
a partimdar disease or 'the injection of various animal cells 
and fiuids'or poisons of differerrt kiirds, is (lapable of forming 
'■many other varieties of anti-body each having some specific 
action on the agent that provoked its formation, but 
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any account of these is outside the scoife of the present 
•paper. . 

The bacteriolysins and anti-toxins, like the other anti-bodies, 
circulate in the blood jilasiua and body fluids and aftei- ret'overy 
from the disease the tissues responsible continue lo })roduce them 
for some time, thus maintaining the protection. Kor*this I’eason 
such a recovered animal is said to possess an active immunity against 
that particular disease. When an actively immunized animal 
receives large ami repeated injections of the organism in (juestion 
or its toxin, as the case may be, its tissues are stimulated to form 
anti-bodies in greatly increased amount and the animal is then said 
to be hyper-immune. The anti-bacterial and atiti-toxic sera used 
in practice for inoculation are obtainefl from tlu^ blood of such 
h\’per-immiinij5ed animals. 

If a susceptible animal receives an inoculation of anti-serum 
it will at once ac<piire an immunity, the strengtli and duration of 
which will entirely depend on the (piuntitv of anti-bcKly contained 
in the inje»'ted serum ; the tissues of the injected stnimal itself will 
form no anti-bodies so that its state of insusceptibility is known 
as passive immunity. 

Since the .serum and its contained anti-bodies are eliminated 
or neutralized in the same way as other foreign substances entering 
the body, pas.sive immunity is of short duration, usually lasting 
only about two to four weeks. This is the serious draAvback to 
the production of immunity of the passive variety, which otherwise 
possesses the very desirable features of absolute safety and imme¬ 
diate protection. Active immunity, on the other hand, is usually 
of long duration so that if a method can be found of establishing 
this variety without the dangers and drawbacks of a natural 
attack of the dise.ase, there is an obvious advantage in its 
employment. The first discovery of a mean.« of aiicomjilishing 
this was made by Jenner, in 1790. This observer noticed 
that persons who had suffered from co*v-pox, a benign eruptive 
disease of cattle, escajjed contracting small-pox, then very prevalent 
in England. Ac.cordingly he introduced the method of vaocinatioM 
with the infec.tive lymph from cow-pox lesions by which human 



120 


AGRICULTURAL JOURNAL OF INDIA 


[X:t, II. 


beings are made to pass through an attack of the mild boyine form 
of the disease in order that thereby they may develop an immunity’ 
against the graver infection. 

Although it was not imtil nearly d century later that any very 
clear ideas on the subject of immunity came to be formulated, 
Jenner’s discovery remains the greatest therapeutic fact of all time 
and to this day one of the most successful methods of artificial 
immunization in existence. 

Tlie basis of modern methods was laid by Pasteur in 1880 
when he demonstrated that the virulence of cultures of anthrax 
bacillus could be reduced so that their inoculation in suitable doses 
failed to produce a fatal attack of the disease but gave rise to strong 
active immunity against it. Later many other means were 
devised for giving active immunity against different di.seases in all 
of which the living organisms were employed, but t!ic danger mini¬ 
mized either by introducing them into a ti.ssue unfavourable for 
their multiplication or by attenuating their virulence by physical, 
chemical or other means before inoculation. By these methods, 
in which living germs are injected, a fairly strong immunity can be 
provoked, but either on account of the very variable susceptibility 
that always exists among individuals of any one species, or the re- 
acquirement of virulence by the organisms, there is always a certain 
amount of danger of a fatal attack of the disease being set up in a 
proportion of cases. The average fatalities caused in this w^ay may 
be so small as not to be w'orth consideration in other countries, 
but they are usually sufficient to prevent the adoption of such 
procedures in India. 

More recently it has been found that a degree of active immu¬ 
nity can be produced by the injection of the bodies of bacteria 
killed in various w'ays. Tliis procedure is quite free from danger 
and is that employed with such marhed success in typhoid and 
plague inoculations in the human subject. The results obtained 
in the case of animal diseases have not been so striking but the 
method has becfi adopted in certain cases with good effect. 
The resulting immunity lasts considerably longer than that 
following the injection of anti-serum but as always occurs in active 
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immunization there is a short period, usually three or .four days 
, with deaQ vaccines, following the injection, during which the animal 
has an enhanced susceptibility. This so-called negative phase is 
due to the absorption of the existing anti-bodies and lasts until the 
tissues have begun to produce the specific anti-bodies that afford 
the protection; the subsequent period of immunity m known as 
the “positive phase.” . • 

As a consequence of the researches of Sir A. E. Wright and 
others killed vaccines are now largely used in the treatment of 
bacterial infections, both in human beings and animals, but since 
the subject is outside the strict interpretation of the title of this 
paper, it can only be mentioned here. 

What may be described as a combination of passive and active 
immunization has been employed wdth marked suciiess in certain 
diseases, and is applifable to almost all those for which a strong 
anti-bacterial serum can be prepared. The method is termed 
“ serum simultaneous ” and comprises an inoculation firet of anti¬ 
serum and at the sauK; time or shoitlv afterwards* an injection of 
a culture of the organism or of material containing it. In f.his 
\vav the animal is given an immediate passive resistance which 
prevents a subsequent attack of the disease following from the 
inoculation of the living germs, or so modifies it as greatly to 
lessen the risk of a fatal termination. In either case an active 
immunity is set up, the strength and duration of which 
depends as a general rule on the severity of the reaction 
produced. 

Since however, it is not always possible to establish a correct 
balance between the amount of anti-serum ftnd infective material 
required in different individuals wdiose susceptibilities may vary 
considerably, the method is not without danger and so can only be 
employed wdien the owner is prepared to take the risk, and in 
places where the disease already exists. 

Having thus defined the general lin<^ on which immunity to 
certain classes of infective disease can be established, we may now 
consider the individual diseases more in detail, and the first in point, 
of importance is rinderpest. 
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The (Joniniissiou appointed by Loid Mayo’s Government 
reported in 1871 that “ Rinderpest is the murrain to which a far 
greater share of mortality among cattle is due than all other causes put 
together and this would appear to be still true at the present time. 

A leader writer in the Pioneer of 1893, ipioted by Lingard, 
placed the loss to stock owners caused by rinderpest at three crorcs 
of rupees in a bad year, l^ast year the returns of the Superinten¬ 
dents of the (’ivil Veterinary Departments for the various provinces 
showed that 1,10,397 bovines and 1,232 sheep were reported as 
having died from rindcrpe.st, but it is certain that a large number 
of outbreaks still remain unrecorded ; the losses occurring in the 
Native States are not included in these figures, but they are certainly 
lieavy so that the total yearly deaths from this di.sease in India 
must be very great. 

Much of the early inve.stigation work on protective inoculation 
against rinderpest was done in South Africa by K(K*h, Turner, 
Kolle, Theiler, Kdington, Pitchford and others just prior to the 
starting of the Tdoktesar Laboratory; the firat bne of inquiry to 
which the officei-s of that in.stitution therefore devoted their attention 
was to ascertain wlii(‘h of the various methods put forwaul was most 
suitable to Indian conditions. At the request of the Government 
of India, Koch visited Muktesar in 1897 and gave a demonstmtion 
of li’S bile process, but after much experimental work, extending over 
several years, it was decided that the serum alone method was the 
only one whi(di .satisfied the necessary requirements for adoption 
in India. Serum inoculations were aicordingly started in the ycai' 
1900 wlum 1.730 doses were issued. At first its a(*ceptance by stock 
owners was slow but as its value <;ame to be realized the demand 
increa.sed rapidly. In 1904 the output from Muktesiir was 50,483 
doses, in 1905, 1,24,015, by 1911 it had risen to 7 lacs of doses, while 
last year no less than 13j lacs of doses were supplied to India alone. 
At the present time the demand for rinderjiest and other .sera and 
vaccines appears to be mainly regulated by the number of qualified 
veterinary assistants available to carry out the inoculations in the 
various provinces. The staff of the.se is now much below require¬ 
ment or even sanctioneil strength, partly on account of the Wat 
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and partly owing to the veterinary colleges being unable to pswis 
*out a sufficient number of gi-aduates to fill the vacancies. 

(■attle are by far the greatest sufferers from rinderpest but 
siieep and goats may also become affected and deaths especially 
in imported breeds, may be numerous. The causal agent is present 
in the blood and discharges of affeefed animals but is loo minute 
to be visible even under the highest power microscope ; it is thei'cfore 
referred to as an ultra-microscopic virus and since cultures cannot 
be obtained, blood from infected animals which contains the virus, 
is used in immunization and hyper-immunization for the production 
of the anti-serum. 

The jiroce.ss of mamifacture has been much improved from 
time to time and that which is now adopted is briefly as fi»llows: - 
Bulls of the highly .'•■iisceptible Kumaon breed and buffaloes 
are employed and are lirst immunized by the serum simultaneous 
method already referred fo, by which each recseives a standard 
dose of anti-.serum and at the .same time a small injection of blood 
from an animal suffering from lincleipest. As a ifsult the animal 
jia.sses through a mild attack- of the disease and recovers in about 
10 to 12 days. At the height of the reaction some blood which then 
(^ontain.« virus is taken for hyper-immunizing other serum making 
animals. A week aftei- complete recovery the animal is bled once 
for .scrum and a few days later re(^eives an injection of from one to 
two litres, according to its weight, of a mixture of virulent blood and 
potassium c.itr.ate solution, the latter being added to prevent clotting 
and aid absorption of the blood. On the 8th, 12th and Kith davs 
after the injection the jinimal is bled for serum, the amount taken 
being regidated according to the weight and co*n(lition of the animal. 
After a rest of a week or more the animal is again injetited with 
virulent blood and then bled as before, the.se processes being repeated 
as long as the animal absorbs the injections completely. The fre¬ 
quent bleedings cause little or no interference with the gimeral health 
of the animals. The serum is separated Jrom the blood cither by 
centrifuging or clotting; a modification of the latter method has 
recently been introduced by which an increased }ueld' is obtained,. 
When about 600 litres of serum from various bleedings anti animals 
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have been prepared, the whole is mixed and tested in graduated 
doses on susceptible hill bulls. In this Avay the strength of the 
serum is ascertained and only that is issued which will protect against 
an injection of virulent blood in doses of 72 c.c. per 600 lb. body 
weight in the ease of hiU bidls. This is equal to 4 c.c. per 600 lb. 
in plains cattle; smaller doses are usually sufficient to prevent a 
fatal attack in the test animals but in order to provide a margin 
for safety the standard dose issued is 5 c.c. for plains animals. As 
however the susceptibility of plaias animals varies considerably this 
dose may with advantage be increased in those outbreaks in which 
a high mortality indicates low resistance to the disease. 

As has already been explained, the. .s('rHm gives an immediate 
passive immunity lasting about two to three weeks or longer if the 
dose is increased. This woidd s-eem to be of little practical value 
but actually it is found to fidfil iv-quirements in the majority of 
outbreaks at the present time. All that can now be attempted is 
to check the mortality in places where the disease is active and 
prevent, if possible, an extension of the infection; accordingly, the 
still healthy cattle in the neighbourhood receive an inoculation of 
serum and are then allowed to mix with Ihe sick or gi-aze over 
infected ground. In this way a good proportion of them pass 
tlirough a mild attack of the disea,se and develop an active immu¬ 
nity of long duration. To all intent? and purposes this is a natural 
method of serum simidtaneous inoculation, natural infection taking 
the place of the injection of the virus. It is not so reliable but is not 
open to the same objections as the double inoculation and in practice 
• is found to give satisfactory results. The treatctl animals that do not 
become infected arc nevertheless protected for a sufficient time to allow 
of the sick animals either dying or recovering, thus getting rid of the 
source of further infection. A few deaths after serum inoculation are 
usually reported but last year the returns show that these amounted 
to just 0’4 per cent, of the treated animals* and in a considerable 


• Rindcrfiest iii 1914-15, Reporte of CUil Vety. Dopt. 

Number of-deaths.lieforo inoculation ... ... ... 44,450 

Number of animals inoculated ... ... 4,.S9,470 

Number of deaths after inoculation ... ... 1,705 
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proportion of them the disease was probably well established before 
*.senim wife given so that the actual number not immunized must 
be very small. Anti-rinderpest serum has veiy little curative 
effect once symptoms have developed. 

In the case of cattle the property of Government or of o^vner 3 
who are prepared to take the risk of a small mortality»in order to 
have all their cattle actively immunized, the most satisfactory method 
is the ‘serum simultaneous.’ It may be earned out befoie the 
disease has made its apjiearance, thus avoiding any initial loss, 
and with proper precautions there should not be any mortaUty 
fiom the inoculation ; the immunity given will be of long duration. 
The necessary requirements ai-e actively rdrulenfc blood and anti¬ 
serum of accurately determined potency in properly regidated 
doses. The first has always been considered difficult to obtain in 
the absence of the c!os(' proximity of the disease as past experience 
has shown tliat in the plains of India the virus quickly perishes in 
drawn blood and so cannot be transported from a distance with 
any certainty. • 

Recent investigations, which are still in progress, have shown 
thai. two essentials for preserving the rinderpest virus in drawn 
blood are a low temperature' and the taking of the blood early in the 
attack, that is, at the time of the first marked rise in temperature, 
before any development of anti-body has occurred. The exclusion 
of air or oxygen is also an advantage. ^Vhen these conditions are 
fulfilled, there appears to be no difficulty in preseiVing the virus for 
weeks or even months. 

The method of testing the potency of the serum has already . 
been explained ; the fixing of the con-ect dosage can only be effected 
by observations on small numbers of each of the different breeds 
or classes of animals to be immunized. This is particularly 
necessary in the case of imported pedigree or half-bred stock which 
have a high susceptibility to the disease. By commencing with 
large doses of serum and gradually reduGing,them in subsequent tests 
such determinations could be made without serious loss. 

There is evidence to show that even when the dose of serum. 
is so large as to prevent any reaction resulting from the virus 
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. • /V nevertheless established, 

inoculation, a degree of active immunity IS uei erv 

blit it is doubtful whether this is of long duration. ^ • 

While undergoing immunization the cattle must be atrietly 
isolated as during the reaction they are capable of transmitting 
the disease to healthy stock, and subsequently the sheds in which 
they have'been kept, should be thoroughly disinfected. 

Haemorrhagic Septicaemia is an acute, rapidly fatal disease 
affecting essentially bovines though horses and elephants sometimes 
become infected. During 1914-15, 3,395 deaths from this disease 
were reported, but the actual number is undoubtedly much greater. 

The causal bacillus can live in moist soil and is probably very 
widely distributed. Outbreaks of the disease are most frequent 
during and after the rains when the conditions are favourable for the 
multiplication of the organism and the excessive moisture reduces 
the vitality and resistance of the animals. During droughii also 
the disease may occur; scarcity of food then weakens the cattle 
and renders them more susceptible to the infection, which they 
probably obtain from drying-up tanks and river beds. Once the 
disease has started, it may spread by direct contagion but seldom 
assmnes the epizootic character of rinderpest. It runs a very rapid 
course, death usually occurring two or three days after infection 
in a large proportion of the animals attacked. 

Lingard first prepared an anti-serum against this dh'ease in 1905, 
by the injection of small doses of culture of the organism into 
cattle. Holmes greatly increased the strength of the serum by 
employing larger injections of culture. A considerable number of 
doses at 5 c.c. each were issued between 1905 ami 1908 but early 
in the latter year its use was discontinued as the protection given 
was considered to be too short for practical purposes. In 1910 
Holmes introduced the stronger serum at 15 c.c. per dose and the 
demand rapidly increased from 1,800 doses the first year to 77,328 
doses in 1914-15. This figiu-e has already been exceeded during 
the first nine months of the current financial year. 

In dealing with outbreaks of the disease the animals exposed 
to infection are inoculated with anti-haemorrhagic septioaeraia 
serum; this gives them an immediate passive immunity lasting 
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for three to four weeks, by which time the sick animals have usually 
‘either dieS or recovered. The disease not being as readily conveyed 
by contagion as rinderpest and its course being moie rapid, there 
is not the same likelihood of producing an active immunity by the 
mixing of inoculated with sick animals, so that no lasting protection 
results in most cases. Active immunity may be obtained by a 
serum simultaneous inoculation, a small dose of culture of the 
organism being given shortly after the serum. Owing to the great 
variation in susceptibility of different individuals it is difficult 
to fix accurately the dose of serum necessary to control the reaction 
caused by the injection of culture so that a small percentage of losses 
must be expected. Foj' this reason also the method should not be 
adopted in areas free from infection. 

A serum simultaneous inoculation is employed at Muktesar 
to first immunize the hili bulls and buffaloes from which serum is 
to be obtained. Then, at intervals, after recovery from the first 
reaction, the animals receive gradually increasing doses of virulent 
cult,lire of the organism, injected subcutaneously,'until they are 
highly immune and can tolei-ate the injection of 1 litre or more of a 
broth culture. They are bled three times for serum and again 
rec:eive culture in still larger doses, the subsequent bleedings and 
injections following each other as in the preparation of other 
anti-sera. 

Tn certain districts Inemorrhagic septicaemia appears with 
such regularity at particular .seasons of the year, that a safe method 
is required of giving a more lasting immunity than serum can confer, 
to be applied before the disease has actually broken out. To meet 
this need as far as possible, a vaccine containing only killed 
organisms was prepared in 1908; since its introduction the 
demand has rapidly increased until in 1913-14, 2,40,000 doses were 
issued. It is perfectly free from danger and in doses of 5 to 10 c.c. 
provokes a degree of active immunity which lasts several weeks. 
Owing to the fact that a “ negative phase ” of about four days’ 
duration follows the inoculation, vaccine should not be made use 
of when the disease is already active, otherwise deaths are likely * 
to foDow. 
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Experiments are now being carried out with the view of 
lengthening, if possible, the period of immunity that can be produced 
by dead vaccines but the great susceptibility of cattle, and 
especially of buffaloes, makes this extremely difficult of accomplish¬ 
ment by means of a single inoculation. 

True sfnthrax is responsible for a large number of deaths yearly 
in cattle, ’horses and sheep, but outbreaks are usually .sporadic and 
the infection does not spread rapidly among the animals of a 
particular locality. Occasionally, however, a considerable number 
may become infected from one source at the same time. As with 
hsemorrhagic septica;mia the bacillus lives in the soil and in some 
districts is more prevalent during and after the rains. Most animals 
are very susceptible when inoculated with a small amount of Vulture 
of the bacillus and a high percentage succumb but the native breeds 
of cattle are curiously resistant to this form of the disease unless 
their vitality has been reduced by some means. Subjection to 
unfavourable conditions also probably plays a considerable part 
in aiding natural infection by anthrax, just as it does in hfemorrhagic 
septicaemia. 

As already mentioned, Pasteur was the first to confer 
artificial immunity against anthrax on animals ; thi.« he did by 
means of cultures of the organism attenuated in \'irulence by 
growing in oxygen at high temperatures. He employed two vac¬ 
cines, the first being more weakened than the second, and these were 
injected at an interval of ten or twelve day.s. Although largely 
used on the Continent at the present time, the results obtaiju'd with 
Pasteur's vaccines have not alw'ays been favourable, and iii most 
other (countries their employment is strongly discouraged. Several 
modifi(‘ations of Pasteur’s method of attenuating the cultures have 
since been practised but these in common with the original vaticines 
have the following objections :—The immunity resulting is variable 
and uncertain, deaths fron) anthrax following the use of the 
vaccines, especially the second, are not infrequent and the danger of 
disseminating the disease in this way is by no means negligible. 
In horses and sheep the vaccines are unsafe and considerable 
mortality sometime^ follows their injection. For these reasons 
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attenuated vaooines are very unsuitable for use ip India, though, as 
Ijreviously* stated, they were not the ones put forwaixl wlien tlie 
Go^'ermuent decided in 1900 to have nothing further* to do witli 
the Pasteur vaccines. 

Anti-anthrax serum was first prepared by Sclavo in J R!)o and 
subsequently by several bacteriologists but no very exUinsive use 
appears to have been made of it for the protection of animals. 

Lingard introduced anti-anthrax serum in India in 1902. He 
prepared it from cattle by repeated inoculations of living cultiu e of 
the organism in a similar manner to that described for the produc¬ 
tion of haemorrhagic septicaemia serum. Large amounts of 
anthrax serum werc^ employed in the field dining the years following 
its introduction up to 1908. but it was then found that a large number 
of deaths attribut(;d to anthrax were actually caused by the 
organism of hacniorrhagic septicieiuia and accordingly its use was 
1 ‘estrictcd to outbreaks in which the diagnosis was conliinied micros¬ 
copically ; al the same time the. issued dose was increased to 15 c.c. 

In 19J3-J4 the demand increased to over 20,000 doses, and 
last year showed a further slight increase ; in the earlier part of the 
cunent year anthrax was very prevalent and over 40,000 doses 
have been issued during the past nine months to all parts of India. 

Serum injections are carried out on cattle that are actually 
exposed to risk of infection in places where one or more deaths from 
the disease have occurred. Protection is given for three or four 
weeks only but this checks the- immediate sjiread df the disease and 
allows the source of infection to lie dealt with by disinfection or 
other means. If necessary the inoculation of serum may be rejieated. 
For the treatment of anthrax in man, aiiti-Sbrnm has given very 
gooil Tesults, and vv'here ojipoi-tunity offers, could be similarly 
employed in the case of animals; unfortunately the disease is 
usually so rapidly fatal that death occiu's before treatment can be 
applied. 

In places where anthrax frequently, appears and the owner 
is prepared to accept the risk of a few deaths from the inoculation, 
an active and lasting immunity may be produced in cattle by the . 
“ serum simultaneous ” method, using either virulent or attenuated 
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culture at the sapie time as the serum. Owing to their great 
susceptibility this method is too dangerous in horses and sheep. 
Experiments are now in progress in which killed cultures are being 
tested as to their immunizing value. Tliese are free from risk but it 
is not yet certain that a useful degree of active immunity can be 
induced by their means. 

Another seasonal and sporadic disease of cattle and sheep 
formerly confused with anthrax but caused by a distinct organism, 

is black quarter or quarter evil. 

The French name, charbon symptomatique, is also sometimes 
used, but since this serves to perpetuate the old confusion with 
anthrax, of which the French name is charbon, it ought to be dropped, 
and one of the more accurately descriptive English names adopted. 

The black quarter bacillus can also exist in soil and on gaining 
entrance to the body, developes in the imisclos, usually of the hind 
quarter, causing local symptoms and rapid death in the great 
majority of animals becoming affected. 

A serum for this disease can be prepared, but as it only affords 
protection for a short tmie and the spread of the infection by direct 
contagion is of infrequent occurrence, it posse.sses little practical 
utility. 

In most countries vaccines, prepared according to the original 
method of Arloing and Corniven or some modification of this, are 
employed and give highly satisfactory results. As the causal 
bacillus is fmmd in great numbers in the aflfecied muscles of animals 
which die from the disease, this tissue or the juice expressed from it, 
is employed in the preparation of the vaccines. 

By Arloing’s method a first and second vaccine are prepared 
by heating the dried muscle at definite temperatures for a short 
period ; greater heat being applied to the first than to the second ; 
in this way the organisms in the first vaccine are more attenuated 
than in the second and each is inoculated separately at an interval 
of ten days. 

Vaccines made according to this method were first issued by 
Lingard in 1906, but owing to the necessity for two opeiations the 
demand was not large. 
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Holmes in 1909 tested a single vaccine made by mixing in fixed 
. pioportiotis first and second vaccines, prepared somewhat after 
*the method of Arloing. This gave very satisfactor}?* results, and 
the average yearly issues since its introduction have amounted to 
nearly 16,000 doses. 

To simplify its inoculation the vaccine is supplied in the form 
of a pillule which is inserted under the skin by means of a special 
injector. In as much as the vaccine contains living, though 
weakened organisms, its use is not always free from risk, but in 
practice the deaths have been so rare that no objection to the inocu¬ 
lation has been raised on account of them: last year out of 4,902 
cattle inoculated only 10 or 0’2 per cent, subsequently died of the 
disease either as the re.sult of the injection or owing to its failure 
to give inunuuity. As the disease is not transmitted by direct 
contagion to any extent there is little danger of introducing it by 
tlie vaccination although tliis is only recommended in places where 
the disease is known to have aheady occurred. 

All active iimuunity lasting at least, several qionths is estab¬ 
lished, and since voung animals arc those most snsceptible, one 
inoculation will usually carry them over the most dangerous period 
of their lives. In badly infected districts the injections may be 
repeated each year. 

Tlie sera and vaccines already referred to are used almost 
entirely in outbreaks of disease in bovines ; the majority of diseases 
of horses and sheep in India cither do not lend themselves to 
protective inoculation, as with surra and glanders or such cannot 
be attempted owing to our ignorance of the causal agent itself, as 
is the case in kumri and several other local* diseases of stock not 
yet investigated. There is reason to believe that some of the latter 
class are caused by plant or other poisons and not by micro¬ 
organisms, in which case protective inoculation can hardly come 
into operation to aid in their prevention. 

The only purely equine disease for which protective agents are 
issued from Muktesar, is strangles. As a general rule, this disease 
does not call for prophylactic measuies in India, but in the^ 
Government Remount Depdts the losses and trouble caused by it are 
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frequently very considerable. This is especially so in the country- 
bred depots where large numbeiw of yearhug horees are^-collected* 
together; h^c the chances of infcci ioa are great and the young 
animals show a marked susceptibility. 

Since 1909 anti-strangles sei um has been prepared by the 
injection pi horses, mules ainl cattle, with increasing doses of 
culture of the causal organism, the strejAococcm eqiii In other 
countries similar anti-sera have been said to confer protection 
against the disease, but in tliese the age at which the liorses are most 
liable to infection is four to five years, whereas in the Indian depots 
they come in at 11 to 13 months old and ate undcM- the disadvantage 
of having just been weaned. At all events in these young animals 
anti-strangles serum has unfoitunately been found to give very little 
protection although in the treatment of the disease its use is of 
marked benefit. At present it is ('hiefly employed as a curative agent. 

Experiments are now in progress with various dead and living 
vaccines of the organism, and it is liopeil that some means \vnll be 
found of conferring a sufficient degree of immunity upon tlie young 
stock, on entering the depots, to (iarry them over their most 
dangerous period. 

In India tetanus is very widespread, and any of the domesticated 
animalr may become affected, but the gi-eat majority of cases are 
seen in horses. The tetanus bacillus gains cntrau(je to the body 
tln-ough deep wounds and produces its effect on the animal body by 
means of the toxin which it forms in the wound and Avhich becoming 
absorbed acts on the nervous system. By obtaining this toxin from 
ciUtures of the bacillus and injecting it in gradually increasing doses 
into liorses, a strong anti-toxic serum can be pi-epared. This when 
injected into an animal in suitable dose protects it against infection 
by the organism for a period of three or four weeks. It is employed 
chiefly on horses that have contracted penetrating soil infected 
wounds, in the same way that it is injected into wounded men at 
the front, to prevent the development of any tetanus germs that may 
have entered. It is also given in the treatment of cases of the 
disease but the benefit derived is not alw ays veiy marked, either in 
man or animals. 
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Anti-tetanic serum was pi-epared at the Mpktesar Laboratory 
• m 1906, but as the demand was too small to justify the expense of 
its manufacture, this was discontinued the following yea: ; the 
product of various reliable English and American firms <!an bo 
obtained on the Indian marliet. 

Once the value of a biological product in the ])i»}Vcntion or 
cure of a disease has been demonstrated, lliere is a comino;i tendeiMiy 
for inexperienced persons to foiTU an exaggeiated idea of tlie efiects 
and possibilities of tlie, agent; to avoid disappointment it is 
necessary, tlierefore, to empliasize lhat all metliods of establishing 
innuuiiity are liable to brcalv down in a proportion of individuals 
whose susceptibility is abnormal. What is aimed at is 1.o give as 
strong and lasting an immunity as the limitations of Ju'lian con- 
ditious will allow, and tlie periods of prolection stated for the 
ilifterent sera and vaccines apply to the norma! animal, but in all 
( ases a few individuals ^ill be found in which it will be either siioiter 
or longer, according as their susceptibility is gicater or less than the 
average. The import.uice of such adverse circumsWinces as fat igue, 
Imnger, drought. c(ild and rain, in predi.sposing siock to disea.scs 
liac already b(>en mentioned and these may be. sufficient to 
break down in sonu* cases tlie atlditional resistance conferred by 
inocidation .so tliat in e.stimating the value of any pai ticular agent 
they should not be fojgotten. 

That inoculation of stock should have extended in India during 
reeont years with the rapidity .sliown by tlie incitasing dcniaiul for 
sera and vaccines, anti in .sjnte of the obvious difficulties of securing 
its voluntary acceptance, is a trilmte not only to the value of the 
agents themselves hut also to the energy and perseverance of the 
Veterinary department, on whom the ta,sk of gaining the confidence 
of the stock owner's rests. 

Tliere can he Jittle doubt that as knowledge spreads tJic 
importance of guarding their animals against disease will become 
more widely recogiiizcrl by Indian stock owners and protective 
inoculation will-contribiite to a still greater extent towards the 
agricultural prosjierity of the country, whicli ilcpends so largely on, 
the maintenance of the healtJi of its live-stock. 



NOTE ON SOIL DENUDATION BY RAINFALL 
AND DRAINAGE: CONSERVATION OP 
SOIL MOISTURE * 

BY 
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Chief Scientific Officer, Ituilan Tea Association. 


The question of soil erosion in India in most of its aspects has 
been discussed recently by the Imperial Economic Botanist, and 
this note is submitted only because it contains a few observations on 
the way in which soil erosion is dealt with in a neighbouring country 
where the problem is of gi'eat importance and in many respecits 
similar, and because it may help to identify the agriculture of tea 
with that of other crops in India in respect of the necessity for 
improving existing methods of prevention of loss of soil by wash. 
Although there are many features of tea cultivation which make tea a 
thing apart from other agricultural operations in India, this is a 
point where the interests of tea planters are identical with those of 
other agriculturalists. 

The retention of soil on sloping land by prevention of wash is 
of corrsiderable importance to the tea industry of North-East India 
not only in Darjeeling, where land slopes very steeply, but in other 
parts of the tea districts where estates are generally fairly level. 

The conditions under which soil erosion takes place in the 
difEerent tea districts of North-East India may be described as 
follows:— 

In Assam tea land is usually level but it is intersected by 
hillus or nullahs (natural depressions which take off 
surface drainage), some of which are filled with jungle, 
while rice is grown in others. Tea which has been 
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planted for many years on the edges of such hullas 
• shows in most cases unmistakable signs of having suffered 
from the soil erosion which has taken place. 

In the Dooars tea land consists of a bank of heavy loam 
extending several miles from the foot of the Himalayas 
southwards towards the plains and below this of level 
land, the soil of which is in most places grey and sandy. 
There is a definite drop of a hundred feet or more from 
this red bank to the plain below and similar breaks occur at 
places in the red bank itself. The tea land of the Dooars 
is intersected by rivers which flow directly from gorges 
in the hills, and in time of heavy rain these are rapidly 
flowing torrents ; in the cold weather they are almost diy. 
These rivei's often alter their line of flow and tea conse¬ 
quently is not usually grown near their banks. In many 
places near the hills the surface of the stitt' red clay loam 
is undulating. It is on this red bank that tlie most 
serious problems of soil erosion have tn be faced, and. 
with a rainfall sometimes as high as 200 inches per annum. 
and conftncti chiefly to a few months in the year, tlie loss 
by wash is considerable. The fertility of this red soil 
suffers very seriously when wash has taken place. 

In Cachar and Sylhet a particular feature of tea lands is the 
presence of steep rounded fi'to (low hills projecting from 
the level plain) interspersed among fla'ts of different and 
more recent soil. The tilas are sometimes quite sandy, 
sometimes gravelly, but often of fairly stifl' clayey soil. 
The soil of the flats ranges betweSn a heavy intractable 
clay and a coarse sand, poor chemically. A siiecial 
type of such flats are the drained bheeh (peat bogs) 
in which the percentage of organic matter may range 
between 15 and 70 per cent. The prevention of soil 
erosion is of i>articular impoj^'tance in this district in 
connection with the loss of the fertility of the tilas. 

In Darjeeling the soil at higher elevations usually consists of a 
heavy reddish clay and that at the highest elevations is 
overlaid by a fairly deep humus layer and wash is not 
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very eeripus. At medium elevations this olay suffer 
from wash and the fertility of the land has consequent!; 
detffliorated. At medium elevations also some ver; 
sandy soils occur and these have suffered very consider 
ably from wash. At lower elevavinns near rivers wher 
the land is less steeply sloping some lich alluvial sand; 
stretches are found which have been foi ined at the expens 
of the fertility of the ridges and hill sides above. 

Throughout the tea distritds, with the excejjtion of a few garden 
in Darjeeling and on some of the tilm in Cachar and Sylhet, th 
arrangement of tea bushes is in square or triangular idigimjent and 
in solving the problem of protecting estates fi om loss of fertility b; 
soil erosion, the treatment of considerable areas of old tea, plantcc 
in this manner (a most objectionable one on laud where serioui 
loss of soil by wash is likely to take place) many years ago, has to b« 
considered, in addition to devising the best means of laying out anc 
planting such slopes on laud which is being put under tea for tin 
first time. 

At the end of the year 101.3 the writer spent some weeks ir 
Java and Sumatra and was mucJi impi'essed by the means whicli 
are taken in these countries to prev'ent loss of surface soil by wash 
on tea estates as compared with the efforts made to this end in 
Ceylon and North-East India. 

The whole of the tea districts of .lava arc sloping land, and it is 
the invariable custom to j)lant tea fairly closely on contour lines 
as distinguished from square or triangular arrangement, the result 
being that in no cases are there spaces bet wee ji the buslies in straight 
Jines of any length down slopes sucli as can be seen on every tea 
estate in Ceylon and on many estates on sloping ground in Nortli- 
East India where the planting is in square or triangular alignment. 
Contour planting is undoubtedly the better method whenever there 
^s possibility of serious erosion. 

Tliis being the first step taken by Java ])lanter8, other means 
are adopted according to the nature of the land, and these consist 
^in terracing, where the laud is steejjly sloping, and in arranging a 
a,yetem of contqjir drains, eonffconr hedges siritalfle legumhicnis 
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plants, and series of catch-trenoliea in contoiq; alignment, in less 
•.steeply sloping situations. 

Opinions differ in different parts of the world as to the value of 
terraces, a fact which seeras^ to indicate that these may be some 
factor as yet not fully understood which accounts for terraces being of 
use in some places while in others their value appears to<be doubtful. 
In Ceylon tea estates terraces are rarely seen in spite of the fact that 
much of the tcA land is more steeply sloping than on most estates 
in Java. It is surprising that in Ceylon the terracing which is so 
picturesque a feature of the journey from Colomlm to Kandy has 
not been copied on tea estates and the omission has undoubtedly 
been an error in judgment though it has been a still greater mistake 
to have adopted linear instead of contour planting on sloping groundr 

In Java, certainly, nearly everyone is persuaded of the value 
of terraces on steeply sloping ground. 

Opinions differ in Java as to whether terraces should be made 
before the tea is planted or afterwards. The argument in favour 
of making the terraces before planting the tea is that the work can 
then be done carefully and completely without any disturbing faci ors, 
and, being done, is <!one once for all, and when the tea is eventually 
planted it merely remains to adopt an efficient system of keeping 
terraces in order. Those who are in favour of making the terraces 
after planting out the tea base their argument on the fact that in 
such cases the tea is planted in surface—and not in sub-soil, and 
that if the weeds, when they are gathered, are regularly placed 
between the rows of tea, planted in contouj.' lines, ton'aces form of 
themselves and are in all respects as efficient as those made more 
expensively before the planting out of the teif. It is possible however 
to make terraces before the tea is planted out, in such a way that the 
seedling plants are planted along the lines of trenches which have 
been filled in entirely with surface soil, and it is more satisfactory 
from several points of view to make terraces before the seedlings are 
planted. (Sketch 1.) , 

Terraces having been made the upkeep of them is a matter off 
great importance. 1 n Java many different plants are used to protect 
• t!»e edges and faces of terraces and are either,planted th^re directly 
o<, if of naturally occurring species, are encouraged to'grow jh 
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preference to other plants by a process of selective weeding of the 
terrace faces. Species of Hydrocotyle, Viola, Desmodiutn, etc., 
are commonly seen grown in this way. 

On fairly broad terraces it is often the custom to dig short 
trenches at intervals along the inner edge of each terrace and these 
serve to catch the wash which comes from the terrace above. These 
catch-trenches are cleaned out when tlie terraces are weeded, and 
the earth which has collected in them is thrown up onto the terrace 
above. (Sketch 2.) 

The system is an excellent one under Java conditions where 
weeding and forking, instead of hoeing, is the method of cultivation. 

A similar system of catch-trenches is employed largely in cases 
where the land is not steep enough to terrace. The method then 
generally adopted is one of alternate contour lines of catch-trenches 
and of green crops, sometimes with one and sometimes with two 
lines of tea between them. In such cases the positions of the catch- 
trenches, which are usually about 12 feet long by 1 foot broad by 
feet deep, alternate with 12 feet intervals along the contours, and 
are arranged in echelon with those next above or below along 
different trenched contours, so that if any earth is carried beyond 
one line of catch-trenches and past the intermediate tea bushes and 
green crop hedge, it will eventually be caught in the next catch- 
trench below. (Sketch 3.) When these catch-trenches are cleaned 
out, which is usually done at the time of weeding, the earth is thrown 
up the slope. 

Leguminous plants such as Leucaem glauca, Clitoria cajanifolin, 
Tephrosia purpurea, etc., are the plants most commonly used for 
the hedges which alternate with the catch-tr.enches. 

Combined with this is a careful system of drainage. 

The main drain system—it must be remembered that almost 
without exception fairly steepy sloping ground is under considera¬ 
tion—consists of “ hoeft afvoergoten ” (main drains) which lead 
directly down the slopes. It is considered n\o8t important in con¬ 
nection with the drainage system to remove as far as possible the 
excess water^ which cannot sink into the ground sufficiently rapidly 
in case of heavy showers. 
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The soils of Java are very porous and when slight showers fall 
•^the rain Sinks rapidly into the ground, but the soil is also very rapidly 
washed down by water flowing over the surface of the’groiind, if all 
the rain water is not immediately removed when heavy rain falls. 
This is at once the advantage* and the danger of the soil of Java. 

To prevent this loss by wash, it is considered rf)f primary 
importance to have an escapement for excess water, anjl the main 
drains straight down the slopes serve this purpose best for they 
ensure the rapid removal of water at places which are chosen for the 
purpose, and not at places where the rush of water may do damage. 

The best situations for some of these drains are the places where 
there are natural gullies down the concave folds of the hillsides. 
Where these gullies are pronounced in character one usually finds 
either rocky ravines, oj' rather water-logged patches filled Avith deep 
rich soil which has been carried there by wash before the opening 
up of the land. The stone ravines can be used as drains without 
much being done to them. They are straightened and cleaned out 
to some extent to facilitate the rapid removal of AA'ator. ffullies 
which are filled with deep earth, when dj'aiiied, add to the area on 
wliic.h tea '-uu bo phiiited. The sides of these drains are protected 
by growing grass on them and the rush of water down them is 
,stop])ed l)y a series of low barriers of stones, bamboos, etc. A 
certain number of “ hoeft afvoergoten ” have also to be made 
at intermediate positions between the gullies, and the distance 
betAveen tAvo “ hoeft afvoergoten ” is usually not more than 
100—200 yards. 

The collection of the water into these main drains is carried 
out by means of contoiu- drains called “ afvoergoten ” and these 
are usually made with a very slight gradient, the object being merely 
to catch the AA^ater and remove it into the “ hoeft afvoergoten ” oi 
main drains. These “ afvoergoten ” are laid out very carefully 
on Dutch estates in Java, and are flanked on the upper and lower 
sides by banks on which suitable leguipinous plants are grown. 
Grass is often grown on the sides of the drains themselves. Drains' 
are cleaned out periodically, for the danger of water breaking 
through must be carefully avoided since it would cause great damage 
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because it would mean the escapement of water down hill at a point 
for which preparation for its control had not beeh made.,' 
(Sketches 4 and 5.) 

Modifications of one or other of these methods is the system 
adopted in Java for the prevention of wash, and on some of the new 
tea estates .which are being started in Sumatra. 

There is some difference of opinion in .Java as to the extent to 
which cultivation is a factor in aggravating loss of surface soil by 
wash. Some claim that if soil be cultivated at times of the yeat- 
when there is much rain, the rain, instead of washing the soil with 
it down the slopes, sinks into the ground and thus wash wouUl be 
prevented. Others say that if the soil is undistuihed, and parti¬ 
cularly if it be protected xvith a slight covering of jungle, wash will 
be inappreciable whereas it will be considerably greater if the soil 
has been recently cultivated and is bi'okeu up and free of jungle 
groniili. Very much depends on the nature of the soil and this 
is a subject which might receive study in connection with loss 
of soil by wash in India : that is to say, it would be worth while 
to determine, in districts where loss of surface soil by wash is known 
to be great, the effect of cultivation in aggravating or reducing the 
amount of wash and to correlate this informatiojx with data bearing 
on the mechanical composition and physical jxroperties of the soil. 

There is another point which has so far been left out of discus.sion 
on the subject of soil denudation in 1 ndia and that is the extent 
to which dry wash^—that is, movement of paiticles of soil down 
hill in dry weather as the effect of wind— takes place. In Java, 
this dry wash takes place chiefly at medium elevations where the 
soil is loamy in character but is of sufficiently good tilth to pulverize 
on the 8urfa<‘e in dry weather. The compact soil immediately 
below the loose layer on the surface affords a comparatively smooth 
plane down which detached parthdes of surface soil are blown by 
wind. These particles collect behind tea bushes and stones and on 
the flat faces of terraces aud are washed down in the form of mud 
' by the first heavy shower of rain. 

' The extent of the loss of soil which is going on steadily this way 
in dry weather is undoubtedly very great in some districts of Java, 
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and it would be interesting to determine jvhether a similar 
•pbenomefion takes place to any great extent in India and in what 
localities it occurs particularly. 

Speaking of tea planting ^only it may be said that the methods 
employed in Java appeal to the writer as being unquestionably the 
best that can be done to prevent loss of surface soil, and*although it 
is a matter of great expense and trouble, yet, where tropical 
agriculture is becoming yearly more intensive and new land cannot 
be obtained to replace by new clearances the older parts of existing 
estates, all that can be done to prevent loss of surface soil on 
existing estates has a very great commercial value. 

The adaptation to the conditions which obtain in the tea 
planting areas of India, of Java methods should receive careful 
consideration. 

The present measures adopted for the prevention of wash in 
the tea districts of (Ceylon and North-lilast India appear to be hugely 
wi'ong or inadequate. 
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SPRAYING FOR RIPE-ROT OF THE 
PLANTAIN FRUIT. 


BY 

JEHANGIR FARDUNJI DASTUR, B.So., 
First Assistant to tits Imperial Myeoloyist. 


The plantain fruit is often affected by a ripe-rot caused by a 
fungus, Glmsjtorium mumrum, chiefly during the rains. This 
disease is common wherever plantains are grown. It is confined 
to the fruits and the fruit stalk. 

In India, as far as the writer is aware, it is chiefly a disease 
of the stored fruits; but it is also found on very )’oung fruits though 
fortunately, not often. The presence of the fungus on mature 
fruits is marked by the appearance of a small black circular speck 
on the peel. This rapidly increases in size, becomes depressed 
and in this sunken area are found pink concentric rings which look 
moist and bright when fresh on account of the ])resence of oil 
globules. These concenti-ic rings are the spore beds (“ ascervuli ”) 
of the fungus. There are generally more than one such diseased 
areas which merge into one another and eventually cover the whole 
fruit. The effect of the disease is to ripen the fruit prematurely 
and this in its turn accelerates the rot. IVhen the young “ fingers ” 
get infected, the infection is generally found to begin from the 
distal end, possibly arising through the flowers. The infected 
“ finger ” begins to turn black and shrivel from the distal end ; 
as the infection progresses the whole “ finger ” turns black, shrivels, 
and becomes covered with the pink spore beds of the fungus. The 
attack rapidly spreads and involves the whole bunch. The fruit 
stalk also gets diseased but the infection does not spread to the 
“ hands ” through the stalk. 
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This disease is of annual occurrence during the rains. In the 
absence of the perfect stage of the causal fungus (the perithecial 
stage containing the ascospores, or winter spores, which has not 



A dineascd plaotain fruit., 

yet been found, though this disease has been investigated by so 
many workers), the question naturally arises how does tin? fungus. 
ensure its annua] occurrence. It has been found in nature to produce 
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only one kind of spores find they are thin-walled, indixidually not 
capable of resistinp; unfa vourable conditions. If the ffpores are 
sown in a drop of water they readily yer?iiinate in a short time, but 
if the drop of water in whk^li they are sown is allowed to run dry 
and after a sliort time the spores are reso,v?i in \vater, they are found 
to be deacL On the othei- hand, if tlii' spores ci/ masse are allowed 
to remain in their asoervuli they have been found to germinate 
after nine months. The ascervuli, which wluuj fresh are moist and 
bright pink in colour, become dry and dull light pink after some time ; 



The fruit bunch on the right was sprayed with 
Burgundy mixture ; the one on the loft was 
Dpt sprayed. Both are of the same age. 

they are then found to be covered by a dry crust which keeps 
the enclosed spores in a compact mass and protects them from 
unfavourable conditions. When a drop of water is added to this 
spore mass it breaks away, setting loose the spores which are capable 
of germination. Diseased parts of the fruit stalk and diseased 
fruits were kept along with dried plantain leaves in an open basket 
■ on the Working bench in the laboratory in September. Spores 
from the diseased parts thus preserved were sown in water in June. 
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nine months later. The spores germinated, though of course the 
percentage of germination was not very high. Tt is probable that 
in nature also the spores remain thus preserved on the plantation 
and during the rains the spore masses break up, the spores get 
disseminated and infect healthy fruits. 

This fungus lias been found to be a wound parasite, i.e., it 
attacks the host only through wounds or abrasions on the .surface. 

Since 1912 this disease lias been under study with the object 
of finding some remedial measures for its prevention. Freshly 
picked mature green fruits have been dipped in different strengths 
of copper sulphate, formalin and corrosive sublimate for varying 
lengths of time without any success, in passing it may be noted 
that umipe fruits treatiid witli formalin ripened earlier than those 
of the same bunch treated with other fungicides or the untreated 
ones kept as controls. Spraying the fridt about two months old 
omse every fortnight lill mature with Burgundy mixture or 
Ammoniaiial copper carbonate also failed. 

It was soon found that tieating the fruits when picked or when 
half-grown was useless. Fruits piiiked from bunches which were 
only half-grown and kir)k('d outwardly cpiite healthy, and which were 
sterilimi by wasliing them in corrosive sublimate for five minutes 
gave (ilmosiKii'liuii. jnistidi's on iiie.ubatiiig them under asceptic 
conditions. The pul|) removed asce[)tie,aUy from green and unripe 
fruits remained sterile on incubation l)ut the peel from the same 
fruit, stei'ilized liy dipping it in reetilied spirit for abiinute and then 
Hamming oil' the spirit, occasionally gave C/Ueosjmmitt pustules 
when iiuuibated in sterilized moist chambers. These results show 
that the fruit can be attacked long bid'ore it gets ripe and before 
the disease becomes outwaidly visible, but the fungus remains 
dormant in tlic peel till suitable conditions arise for developing its 
activities. Shear and Mrs. Wood,' who also have found dormant 
infections of Gloeosporiian and CoUetotricliuin present in many 
instances in leaves and fruits showing no extyrnai signs of the disease, 


Shear. C. L. auU Alin. Wood. iV. K.—StudiuB ot li’ougua Faraeites boloiigmg^to the Uauus 
GlomereUa. V, S. Dept, of Agri., Bur. of Blunt Iniualry, Bull. A'ff, 2>>2, 19X3, p. 96. 
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give a very probajblc explanation. The conidia germinate whenever 
they come in contact with the plant surface under ^avouraWe 
conditions and produce appressoria ; these are thick-walied bodies 
which are capable of enduring more unfavourable conditions than 
the thin-waUed conidia or spores. These appressoria send germ-tubes 
through tiie epidermis, in the case of the banana fruits possibly 
through the wounded surface, as the fungus has been found to be a 
wound parasite only. The germ-tube apparently penetrates at 
fii'st but a very shoi-t distance, does little harm to the host cell and 
remains in an inactive condition till favourable contlitions lor 
its further development, such as the weakening of the vitality 
of the fruit or excessive humidity, arise. 

As it soon became evident tJiat the fungus infects the fruit 
even when green, and that, consequently, spraying tlie fruits long 
after they had set was useless, and as the disease is most pievalent 
' during the rains, the spraying was done as soon as the " lingers ” 
opened in June, before tlic rains set in. 

On account of the difficulty of procuring pure unslaked lime 
during the rains, the well-known fungicide, Bordeaux mixture, wa.s 
not tiied, since the appheation of a badly preparetl mixture does 
more damage to the plant than not applying it at all. In place of 
Boideaux mixture. Burgundy mixture (in which lime is replaced 
by washing soda) was used. Another fungicide that was tided was 
Ammoniacal cojjpei' carbonate. Though this latter checked tin; 
disease, still its'continued application was louiul injurious to the 
fruits. They were sprayed once every fortnight and after the 
fourth application the spray marks became very prominent. The 
spray remained lodgfed where the “ lingers ” rubbed against each 
other and here the peel took a sooty brown colour. In cross 
sections the epidermis and a few layer’s of the cell underneath it 
were found to have turned brown, the pulp remaining unaffected. 
The fruits ripened normally and did not get diseased; but fruits 
having these spray marks w’ould be unfit for the market. A solution 
of half the strength used in the previous case failed to check the 
• disease though it did not injure the fruits. At> the other fungicide, 
Burgundy mixture, gave successful results no fui’ther experiments 
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were made with different strengths of Ammoniacal copper carbonate. 
*Finit bullchea which had j ust opened all their “ hands ” or had partly 
opened them before the rains set in were selected for spraying. 
This was done once every month till the fruits were ready for 
picking, except in the case of Tbunches which were partly opened at 
the time of the first spraying when the second spraying was done 
after a fortnight by which time the “hands ” were fully opened. In 
all at the most four applications were given before the fruit bunphes 
were picked. As Burgundy mixture leaves bluish specks on recently 
sprayed fruits, they would be unpresentable in tiui Indian market 
in this state ; so when the last spraying was to be done witliin a 
fortnight of the picking of the fruits this mixture was replaced by 
Ammoniacal copper carbonate which keeps the fruits clean. When 
the fruits were pic!<ed tlicy were dipped in Ammoniacal copper 
carbonate in cider to remove completely the Hurgimdy mixture 
marks ; these marks may also be removed by gently rubbing them 
with a brush or cloth soaked in Ammoniacal copper carbonate. 

Spraying on these lines has been done for tlicJast three years 
during the rain}' season on a very restricted scale init still the results 
obtained have been very definite and hopeful. The sprayed fruits 
developed very little Glwosporium, and even this little attack was 
generally found when the fruit had become over-ripe. As a rule 
tlie attack was observed to begin from the distal end of the fruit, 
from tlie dried remains of the style. Unsprayed fruits kept as 
controls got diseased, the whole bunch being ’destroyed, while 
over-ripe fruits of sprayeil bunches showed only a few OlnBosjmiiim 
pustules. 

It may be here noted that neither Blirgundy mixture nor 
Ammoniacal copper carbonate have been found to check the scab 
disease of the fruit. 

Along with spraying other precautions are necessary for check¬ 
ing the disease. When all the “hands” have opened, 

the fruit stalk should be cut as far back ^s the last hand, in order 
not to have any dead part of the fruit stalk where the fungus may • 
live saprophytically. Fruits rvlien picked must be handled very 
carefully in order not to injure the peel and thereby not to open 
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a way for the fungus to enter by. Mummied fruit and fruit stalks 
must be removed and disposed of at a distance from the 
plantation or preferably burnt. The room where fruits are stored 
should be occasionally disinfected or whitewashed. 

Acknowledgments are due to Babu P. C. Kar, Fieldinan to 
the Imperial Mycologist, for doing the spraying work during the 
writer’s absence from Pusa last monsoon. 


APPENDIX. 

Preparation ok Burgundy mixture. 

This mixture is made in the following proportions:— 

2 lb. copper sulphate. 

2i „ of washing soda (carbonate of soda), 
lu gallons of water. 

Dissolve 2 lb. of copper sulphate in 5 gallons of water. In 
orderto do this {suspend the crystals in a piece of gunny bag ne.ar the 
top of the water in a band. It will dissolve in a few hours, but if 
the crystals have been previously ground they will dissolve more 
quickly. 

Dissolve 2^- lb. of washing soda in o gallons of water in a 
separate vessel. Then pour the washing soda solution slowly into 
copper sulphate solution in the barrel stirring continuously. The 
mixture should then be ready for use ; before using this mixture it 
shoiddbe ascertained that it is not acid in reaction. If blue 

A 

litmus paper turns red on dipping it in the solution, add to the 
mixture in small quantity more washing soda dissolved in water 
till a fresh piece of paper dipped in the mixture remains 
blue. 

The solutions of copper sulphate and washing soda kept in 
separate vessels will keep good for several days but once the 
solutions are mixed, the mixture should be immediately applied, 
, as it deteriorates very rapidly. 

Vessels coming in contact with copper sulphate should not be 
of metah ' 
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Preparation of Ammoniacal copper jdarbonate. 

, This solution is made in the following proportions:— 

Copper carbonate .. .. 5 oz. 

Strong Ammonia water (B. P.) .. 3 pints. 

Water .. .. .. 50 gallons. 

• 

Make the copper carbonate into a paste with a little more 
than one pint of water. Then add the ammonia slowly and stir till 
all dissolves, except about ^ oz. or so. If all dissolves add more 
copper carbonate so as to have an excess. This gives a deep blue 
clear solution. This can be kept as a stock solution in a well- 
stoppered bottle. Dilute this stock solution to 50 gallons with 
water before use. 



A NOTE ON THE INHERITANCE OF CERTAIN 
STEM CHARACTERS IN SORGHUM. 

BT 

G. R. HILSON, B.Sc., 

Deputy Director of Agricullnre, Northern Division, Madras I’resideney. 


The information mcorded in this note has been gathered in 
ihe course of a study, which is still 2 >roceeding, of the varieties of 
sorghmn erdtivated on the black soil lands of Bellary and Kurnool 
districts, made with a view to pjoducing heavier yieldijig types 
of these varieties. 

In 1910-11,‘from which year the writer’s connection with this 
wmrk dales, it was noticed during an examination niad(‘ at flowering 
time, of some strains of selected .Hwghums grown at Hagari Agri¬ 
cultural Station, that in each strain the plants could be relegated 
to one or other of two distinct gi'oups according to the appearance 
of the mid-rib of the leaf. In one group could be j)laccd all plants 
in which the mid-rib appealed as an opaque white band running 
the whole length of the leaf (Plate 111, fig. 2). Tire other grou]) 
included all plants in ^vilich the mid-rib in the lower leaves was marked 
by a dull white, generally broken band, never extending across the 
full width of the mid-rib and rarely to the end of the leaf (Plate HI, 
fig. 3) but in the upper leaves was devoid of any white marking 
whatever. (Plate 111, fig. 1.) 

Reference has been made to these two types of plants in a 
Bulletin' on the Madias smghims by Benson and Subba llao in 
which it is stated that a greyish mid-rib is held to indicate that the 
stem will be rich in sugar but that a w'hite mid-rib shows tlrat the 

' BAibo.1 BadSubba Kao. The Oroat Millet or Sorgham in Madras. BuU, Dept. Agri., 
Madras. 
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stem wall bo insipid. A practical tost carried tout with the plants 
■ of the above-mentioned strains proved the oorroctneas of this belief. 
Whenever the plant examined could be referred to the first group 
the stem was dry, pithy and practically tasteless, and whenever it 
belonged to the second group the stem was very sweet and succulent. 
The test was made by peeling off the outer rind of flie stem and 
chewing the heart. In the following season a further test^was made 
both on the station and outside in the district with exactly silnilar 
results. Inquiry among the local cultivators also showed that 
they W'OJe well aw^are of the relation between the appearance of 
the mid-rib and the cliaractor of tlie stem and were in tire liabit of 
making a practical use of their knowledge wiien tlioy wanted a little 
light refreshment in tJjc field but not when they were scslecting seed 
for tire next year s cro[). Since that time the wirter has, wdiile 
touring in diflerent parts uf the Presidency, taken tJie <jj)portunity 
wd)enever possible of testing this rclationsliip and has never been 
able to record an ex(!e])tion. 

In 1913-14 a l aiidair of naturally fertilized single plant selec¬ 
tions, the haractej of the stem of which had been lecoidetl at the 
time of selectjon, were sown in separate plots at Hagari and Nandyal 
agricultural stations. When these came to be examined it w’as 
found tliat with two exceptions the progeny of the sAveet-stalked 
parents were all sweet-stalked. The exceptions (contained thiee 
and fouj- pithy-stalked jilants resjiectivcly. In one case, a ]) 08 sible, 
but not probable explanation for the appearance of these pithy- 
stalked plants was that seed Jiad been transffiired from a neighboiu- 
ing plot by ants, in the other case this exjilanation was not j)ossible 
and their occurrence could be due only to cross-fertilization. Simi¬ 
larly, the progeny of the pithy-stalked parents were with tw’o 
exceptions all pithy-stalked, but in these two the adinixture of the 
foreign type w'as so great and the iiosition of the plots was such 
that cross-fertilization alfonled the only possible explanation for 
its presence. Counts were made in these two plots and the followmg 
numbers were obtained:— 

ViUiy-bUilkotl SweeL-sUilked 

448 153 * 

207 70 


At Ntindyal 
At Hagari 
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These numbers are a close approximation to a three to one 
ratio and in order to obtain further information a number of plants, 
were selected and the heads were bagged to prevent cross-fertiliza¬ 
tion. The selection was made as follows:— 

(1) Plants of both types from the two impure pithy-stalked 

< strains. 

(2) All the pithy-stalked plants found among the progeny 

• of the sweet-stalked parents, and some of the sweet- 

stallvcd plants from the same parents. 

(3) Sweet-stalked plants and pithy-stalked plants from 

the plots in which the plants wore all of one 
type. 

(4) Also at Hagari a number of plants of both types were 

selected in some plots of older selections in which 
both types were found to be present. In this case 
some of the heads were not bagged. 

All of these .selections were sown in sejiarate plots in 1914-15 
and were examined from time to time during the course of their 
growth. In the case of the self-fertilized plants it was found that 
in cveiy case the sweet-stalked parents gave nothing but sweet- 
stalked progeny, but that while some of the pithy-stalkerl parents 
gave nothing but pithy-stalked progeny, others gave plants of both 
types. Counts were again made in these impure lots aiul the 


following numbers were recorded 

:— 


• 

I’lthy-.stiilked 

Sweet-stalkurl 

At Nandyal )■ 

ino 

.5-2 

' **. 

I'.i:! 

r.s 

3. 

115 

41 

I. 

loi 

58 

i). 

•2-21 

87 

6. 

19-2 

74 

7. 

183 

liS 


1,2.51 

448 

Ratio approximately ' 

3 

1 . 


' *• The scasbn was unfavourable at this station and the plots were 
thinner than they ought to have been. 
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Plant No. 1 was one of the three pithy-stallced plants found 
.among the progeny of a sweet-stalked parent. The other two 
"heads failed to set seed. 

Plants Nos. 2, 3 and 4 wore similarly from tlic four pithy- 
stalked plants found among flic progeny of a sweet-stalked parent. 
The fourth head failed to set seed. ^ 

Plants 6, 6 and 7 were pithy-stalkcd, selected from the 


impure pithy-stalked strain. 


• 


Pithy-afalker] 

Sweet-stalked 

At Hogari 1. 

ijS 

14 

2 . 

39 

23 

3. 


16 

4. 

,T(» 

23 

.1. 

36 

16 

6. 

33 

1.3 

7. 


;> 

S. 

4(: 

15 

•). 

.34 

19 

10. 

6 .'! 

2(i 

tl. 

56 

18 

12. 

49 

• 29 

1.3. 

38 

21 

14. 

76 

.3 

15 , 

41 

.33 



278 

Ratio appro.\imiitelj' 

.3 

1 


.\t this station the season was distinctly adverse, lienee tlie 
smallness of the numbers and the irregularity ii> the proportion of 
plants of each type present in the different^plots. 

Plants ], 2 and 3 were pithy-stalked plants selected from the 
impure pithy-stalked strain. The other plants were the pithy- 
stalked types selected from the plots of older .selections found to be 
impure. 

In the case of the naturally fertilized plants, as wa.s to be 
expected, both tvjies gave progeny either all of the same type as 
the parent plant or with some admixture of the foreign type. Out 
of fifteen naturally fertilized sweet-stalked parents eight gave, 
progeny which contained a few pithy-stalked plants. No counts 
were made in this series. 



'154 


AGRlCULTUKAf. JOURNAL OF INDIA 


[U I, 


Some of the pure strains it wan eomklered worth while to test 
further for yielding quality and selfod seed was collected friim each 
of them. The plots are again pure this year, containing nothing 
but sweet-stalked or pithy-stalked plants according to the character 
ofjthe parent stock. 

When making counts in the impure lots it was found that 
unless the plant had reached the shot-blade stage it was not always 
possible to refer the plants definitely to one class or the other, but 
at that stage it was ahvays jiossible to do so. T]ii.s difficulty was 
felt most, acutely at ITagari in 1914-1.5 season when the growth of 
the plants was poor. The figures ([noted for that year and station 
show the actual numbers of [dants Avhich had reached the shot- 
blade stage at the time of counting, as all other jdants ivoro ignored. 
Examination of the plants of pure strains has therefore been niad<i 
during the last two years, and the dcwelopment of the white-marking 
of the mid-rib has been watched and the following information 
obtained:— 

When the plants are small, thai. is up to the tinm when tiny 
arc about six or seven inches high, no white marking is piesent in 
the mid-rib of the leaf and both the sweet- and pithy-stalked plants 
look alike. Later, the white-marking begins to develop in the lower 
leaves of both ty[>es. Tn the pithy-stalke-d tyj)es it sliows as a 
distinct Avhite li/ie running along the median line of the mid-rib and 
extending practically to the end of the htaf. (Plate T If, fig. 4.) I n the 
SAA'eet-stalked types, the line is dull not so [)lainly marked, is as a 
rule broken and does not generally extend further than a little more 
than half the length of the leaf. (Plate III, fig. 5.) As the plants grow 
the white-marking develops, much more quickly however in the case 
of the pithy-stalk(Ad plants, until when the plants are in shot-blade, 
all the leaves in the case of the pithy-stalked plants Avill have Avhite 
mid-ribs, the Avhite-raarking having by that time extended right 
across the whole width of tlie mid-rib. In the case of the sweet- 
stalked plants only the loAver leaves Avill shoAv white-marking Avhioh 
Asdll be in the condition described at the beginning of this paper. 
Later still, .when the grain is beginning to ripen, an increase in the 
amount of wlute-maridng will be noticed in the case of the sweet- 
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stalked plants. In most cases the lower leaves will resemble those 
•j)f the p?thy-stalked plants, but a difference is always discernible 
provided that the leaf has not dried up. The white is not so white 
and does not occupy the whole width of the mid-rib. The upper¬ 
most leaf by this time will also have begun to show some white. 
No change is discernible in the appearance of the mid-rib of the 
pithystalked plants after they have reached the shot-blade stage. 

To summarize, the results obtained show that— . 

(1) the character of the green stem in sorghum, i.c., whether 

it is pithy or sweet, can be readily diagnosed from the 
ap})earanco of the mid-rib of tlie loaf wlien the plant 
is in shot-blade and for sometime aftei'; 

(2) in bleeding tesl.s 1Jie ])ithv charaetei’ behaves as a simple 

dominant to the sweet-stalked characdei'. 



INDIGENOUS IRRIGATION WORKS IN BIHAR 
AND THEIR IMPROVEMENT. 

0 

BT 

G. C. 8HERRARD, B.A.. 

Deputy Director of AyricuHure, Jiankipore 


Indigenous irrigation works oonnr to somo extent throughout 
most of Bihar, but they are found at tfieir l)est and in greatest 
number in the Gaya District and in tlio south of the Patna District, 
and in this article only these districts will be described. 

South Bihf^, like other parts of the ProAunce, is liable to suffer 
from scarcity in years of <leficient rainfall, but where this interesting 
system of irrigation works exists, it constitutes an assurance against 
serious famine, except in years when the failure of the rains is very 
bad indeed. And this, notwithstanding the fa(!t that over 52 per cent, 
of the cultivated area is untlei' rice. a)id the average )ainfall at Patna 
and Gaya is 44 and 42 inc.hes, respectively. In fact (raya, where 
irrigation works are found throughout the district, is practically 
safe from famine, for though it suffered to some*, extent during the 
scarcity of 1866, in that of 1874 it only rec.eived a s)tiall measure of 
rehef, given more as e precautionary measure than as a necessity, 
while in the famine of 1897 no relief was required. In the district 
of Muzafferpur in North Bihar, on the other hand, where the soil 
is very retentive of moisture, but irrigation facilities do not exist, 
the suffering was much greater in each of these, famines, and 
necessitated considerable outlay on relief. 

The two districts, Patna and Gaya, are adjacent, Gaya being 
.immediately south of Patna. Tliey are bounded on the north by the 
Ganges, which separates them from North Bihar, on the west by 

( 156 ) 
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the Sone river, on the east by the Bhagalpur Djvision, and on the 
^outh by'the mountainous Chota Nagpore Division. The physical 
aspects of the tract must be studied in order to understand the 
system of irrigation works. ^ First, in the north a narrow, but 
varying strip of low land is met with, known as the diara, running 
right across from east to west along the edge of the Ganges. This 
is usually flooded in the rains, but grows excellent crops at other 
times. South of this there is a bank of high land, which also luns 
from east to west rouglily parallel to the river. It is along this 
high land that the East Indian Railway main line has been con- 
.structed. Continuing south the land falls sharply into a depression, 
which slopes from west to efist, and is of greatest area in the Barh 
or north-eastern subdivision. This belt of very low-lying land 
varies in depth from three or four to about fifteen miles. Once 
across this the land begins to rise as one proceeds south, at first 
very slowly, then more rapidly. In the Northern or Patna District 
the rise, though steady, is almost imperceptible, the general appear¬ 
ance being a vast alliix ial jdain, broken by villages^ mango groves, 
and lines of palm trees, with hills perhaps visible to the south. 
After CT'ossing into the Gaya Distiict the same appearance i.s presented 
by the Jahanabad subdivision, except that now solitary hills 
can be seen dotted about to the soutli. On leaving the Jahanabad 
or Bihar subdivision the plain begins to rise more rapidly, 
small isolated conical hills, (iovered with jungle scrub except where 
there is bare steep rock, break through its surface here and there, 
and a line of low hills runs north-east starting near Gaya town. 
Gradually the land climbs up, until, near the southern boundary, 
it meets, and is cut into by, the spurs of the‘Chota Nagpore hills, 
the loAver ranges of which stretch right along the southern end of 
the district, wild, rocky, and covered with forest, jungle, or scrub. 

Across this sloping plain, from south to noi-th, run numerous 
parallel streams which rise in the southern hills. Flowing at first 
nearly due north they afterwards bend to tthe north-east, and then 
to the east. This easterly course is taken when they have reached 
the low depression ly ing south of the Ganges, and the la^d of that* 
area is subject to more or less serious floods nearly every rains 
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when the rivers pvertop their banks and spread aoross country, 
almost at will. Only one river, the Poonpoon, succeeds in forcing 
its way through the high bank boi-dering the Ganges, the others 
turn to the east, flooding out into marsh ovjhil, until they eventually 
And theii' way into the Gauges lower down and outside this divi¬ 
sion. In the hot weather, and even earlier, in tlie cold weather 
in some cases, the river beds are nearly all mere dried up sandy 
tracks, birt in the rains they fill rapidly and carry down a considerable 
volume of water. 

It is over this plain, which slopes from south-west to north- 
cast, and is <-ut up by numerous rivers, that a network of private 
irrigation works has been constructed. 'Du* area is characterized 
by a scanty rainfall and a lapid slo]>(‘, four to six feet per mile in 
the southern (Taya District, off which the watei (luiihdy runs, while 
the soil, which is usually either stiff clay or loose sand, is not very 
retentive of moisture. Kice (^an only be grown, therefoie. by 
impounding and using every drop of wafer that c.an be got. This 
is done in tw(> ways, fli-,st by long, narrow <ianals called jiittes 
which open out of the rivers and lead the water from them to the 
fields on either side ; and secondly, by catchment basins (called 
aham) which hold up and impound the water behind embank¬ 
ments built ac?-oss the line of drainage. 



Diagrammatif' plan of rivor .and pino. 

The pmc.s- lead off from the rivers af an angle in such a way 
that the water flows down) them to fields at a lower level. Thus 
if a river is flowing north, the 'fnnes will stretch out north-east 
and north-west from it, like twigs from a stem. The mouth of the 
pine faces up stream and a bund runs out into the river bed to turn 
the water into the canal. These bunds are frequently of masonry, 
and may be. continued across the river’s bod as the volume of water 
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decreases. The lengths of the pines vary (jonsiderably. Some 
•^of them*are merely rough ditches stretching for a mile or .so, many 
of them are five to ten or even twenty milo.s' long with numerous 
branches (boMa). One, near^tlic Patna-ttaya boii?idary, is said to 
be 80 miles long, including all its branches ; and it would a]i])ear 
that their number and length is much greater than iS .sn.sjiected, 
even by those who know the (iountry well. As they vaiy in size 
and length, so do they in general appearancie. Some are hnl by 
rough irregular bunds scratched uj) in the river bed, otliers have 
well made embankments for this purpose, which are often built of 
masonry. Some contain pukka sluice' gates, and many branches, 
with brickwork openings to let the water into the tields. Frequently 
they travel for corrsiderable distanct's ejnbaid{ed above the level 
of the surrounding (.oiuitry, gradually sinking until they an* below 
the level of the fields on eitlier sidt'. In short, they ar(^ adapted 
in numerous Avays to the various needs for which they art* built, 
and the natural characteis of the country whicli they sci ve. Due 
large pinn, near Gaya, for examph', flows for l^o niih's into a 
depression used as a lake, the water in whi< h is iiicr('ase<l by the 
draijiage of a considerable area, and the rain watei' that washes 
down from a hill that borders it on one side. The lake is partly 
eiudosed by an embankmetit across its lower end, in Avliitdi are larg<* 
masonry sluice gates, ojiening into another juiu' that takes the 
water for a further twelve or thirteen miles. When a piiif or 
hokhi is above the leA’cl of the land the water is run into the lice 
fields by small distributary channels, but wheiT it is too low to How 
out in this way it is raised by lifts. The pc/u'.s may discharge their 
surplus Avater into another liver bed, or into a jhil; but in 
the majority of cases thev either run into an ahar, or .simply 
end in small channels, so that all the water is used iqion the, 
fields. 


/SlOe embankment 



GROUND 

LEVEL 


Diagrammatic plan anti side view of au a/wtf. 



160 


AQRlCULrVRAL JOURNAL OF INDIA 


[XI, Jr. 


Between the rivers from which the pifies lead oS the land rises 
from either aide to the watershed, and it is on this higher land that 
ahars, the second form of local hxigation works, are cliiefly found. 
They also exist, however, interspersed among the themselves. 
An ahar is a catchment basin, usually more or less rectangular in 
shape, formed by building an embankment across the drainage 
line, with'two sides running up the slope, that is, in this district, 
where the land slopes nearly always to the noi-th, a bund is built 
from east to west, and from its ends two other bunds are taken 
south, which gradually decrease in size as the level of the ground 
rises. Some of them are built to catch the surface water only, 
others are built across a drainage rivulet. In all cases there is an 
outlet at the lowest point, where the water w^ould ordinarily flow 
if no embankment had been made. If the Avater flows in from a 
rivulet or pim there is usually a weir in the northern bank ; this 
may be topped by a tor-tree stem, but is frequently made of masonry. 
The water flowing out of one ahar often passes on only shortly to be 
caught in others. 


OUTLET 


As in the case Of pfne.?, aharft A'ary considerably in size and 
general appcaian(5e. Some are very large indeed, with masonry 
weirs and numerous sluice gates to let out the water for irrigation ; 
others discharge their water through pipes made of hollowed tor- 
trees, in others again, and these are mostly small, the bank is simply 
cut. 

The people are fully cojiscious of the advantages of these irri¬ 
gation works, and have evolved a system which should tend, to keep 
them in repair, and to increase the number built. It is obvious 
that the ’r'diij'jis could not, and would not, construct such works, 
nor could they keep them in repair when they exist, as they have 
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not got the necessary capital, nor are they lively to combine in 
^sufficieiflj numbers. It is necessary, therefore, that the zamindars, 
or landlords, should take the matter up. The general opinion 
evidently was that in order to make them do this, the prospect of 
an increased rent would not be sufficient, and it was so arranged 
that the amount of rent depended entirely upon the extent to wliich 
facilities for irrigation were provided. This is done by .letting out 
the irrigated lands for the most part, on produce rent {hhaoli) 
whereby the landlord receives a little more than half the crop. 
The crop is appraised in the field before it is reajied, and the value 
of the landlord’s share is paid by the tenant, either in cash or in 
grain. Tlie bhaoli system is found scattered here and tliere in all 
parts of Bihar, but as the raiyats much prefer to pay fixed cash 
rents (nagdi), produce rents occur as a rule only when tlieie is some 
special reason, as in this c^ase, for the system gives tlie landlord 
excessive power over his tenants. We find, therefore, that about 
70 to 75 per cent, of the rents in Gaya, and about |rds of the rents 
in the Bihar subdi\ ision of Patna are paid on the hhaoli system. 
In the Saran District, on the other hand, where there is little irri¬ 
gation the j)ropoii/i(m is only about 5 j)er cent. Construction 
works and big repairs are undertaken by the landlords with men 
hired for the purpose ; but small annual repairs and petty works, 
such as clearing silt from pines, closing small breaches, and repairing 
the lesser distributary channels, arc carried out by the tenants on 
the goam plan, that is, one adult of every family benefited by the 
particular irrigation work coiuicrned is callerUout to do the work, for 
which he usually receives no lemuneration either in casli or kind. 

An elaborate set of rules for the distribution of water has been 
drawn up in the course of time by custom and mutual agreement. 
These settle where, and for how long, bunds may be built to turn 
the water; which distributaries may be opened first when more 
than one arc wanted, and the time they may be used; the length 
of time each village, or each block in ,a village, may receive the 
supply, and other similar cpiestions. * 

From tlie details given above a picture of an ideal irrigated 
tract can easily be imagined. The landlords, singly and in 



162 


AGlUCULtUKAlT JOURNAL Of INDIA [^Xl, li. 

combination, build, piii^s and altars in every useful spot, keeping 
them in thorough working order. By tlieir power and prestigethey ■ 
aid public opinion in oiiforciiig the laws governing the supply 
in turn. The tenants willingly (;aity out the work of repairs foi 
wages when the work is large, hut without when it is small. 
Cultivation' is careful and intensive, aiul tlie outtunis large, thus 
benefiting both raiyat and zamindar. 

•The reality, unfortunately, is not like this. Practice falls 
short of theory for many reason.s, some of which have more effect 
in mic place, others in the ne.vt. First among them is the gradual 
division of property, the parcielnumt of large holdings that has 
been ene-ouraged by a settled rule. Where formerly there was but 
a single zamindar, there are now perha])S fifty petty laiitllords, 
whose interests conflict, or wdiose relations are so strained that 
they will not combine. The result is that no new works of any size 
are undertaken, these works ha^'ing been (iarried out as a ride in the 
pa.st by one man who owned the whole area to be irrigated. More 
than this, such large works as do exist are falling rapidly into 
disrepair, ow'ing both to lack of means on the part of the mimerous 
smaller men who owni them now, and to their mutual jealousies. 

A case of this is very evident near Warisaliganj in (faya. Jferc 
some tw'elve or more years ago the Haki i l iver turned into the channel 
of one of its pines, with the result that the supply of w'ater for the 
canals further dowui has gradually been out off, while the original 
pine has been enlarged into a river bed blotting out a largo cultiuable 
area. Various landlords are concerned, many of whom are willing 
to combine, but, as others still refu.se, nothing is done, owdiig to a 
natural disinihnation On the jiart of those willing to do their share 
to incur exjiense for the bimefit of those wdio wdll not join. Again, 
the Ifolya pine which passes through fhe village of Chandragarh in 
the west of Gaya, could irrigate much more laud than it now supplies, 
but the zamindars of Chandragarh wull not allow the water to be used 
by others because their ancestors incurred the expense of building^ 
the canal. The surplus water, therefore, runs to waste. Examples 
tnore or less like these are ooramon. All this results in full use not 
being made of thejiresent pittes, and no increase of the irrigated area. 
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A second cause is lack of engineering knowledge and experience. 

• On the Vhole, the engineering ability displayed is large, but if the 
works were under expert care very much more could certainly be 
made of them. The unfortunate mishap at Warlsaliganj described 
above is not unknown elsewlieie, but such would not occur if an 
engineer were to direct the work. , 

Thirdly, the tenants themselves do not make tbe best of tlieir 
opportunities. The fact that moi-e than half the prodiKte goes in 
rent leatls to slovenly c.ultivation. Nearly eveny r<iiyat lias some 
mgdi land besides that which he holds on hlimli, and all his spare 
time and extra care aie spent on cultivating the former, the latter 
getting mucli less thorough work. 

Fourthly, disputes about pr(!(;edence in receiving water arc 
frecpient, both among [>eople served by th(! same p/nc and between 
villagers of areas lowei' down with those above them who may Jiave 
dammed a river to turn the scanty How. Iliots constantly o(;(;ur in 
years of dehc-ient rainfall, and especnally when the linlliid rains 
fail. 8o niunerous are these disputes and riots that more than five 
per (;ent. of the time of tiie District .lndg(‘ is taken up bv irrigation 
cases. 

. .Nevertheless, in sjiite of its shortiunnings, there is no doubt 
that the indigenous system of irrigation described above is indis¬ 
pensable. The e.xact amount of lienetit derived from it is ddlicult 
to gauge but it is \'erv great, ami without it certain jiarls of the 
country would be. an uncultivated wa.ste. Its usid'illness of necessity 
varies from year to year with tin* varying ry,iid'all. The manager 
of a large estate estimateil that over a number of yeai's the rice on 
the ii rigated tract is double that on the other land, and in bad 
years the rice on the unirrigated area is nil. Even this is no exact 
desGi'iption of its value, for in many cases irrigation facilities have 
been provided for those lands on an estate most in need of them, 
the unirrigated fields being thosi* that can most easily do without. 

Allowing then that the scheme is a gc^pd one, and that it adds 
largely to the general prosperity of the jieople, and saves the area • 
from famine, the question how to improve and extend upon it is 
one of the greatest importance. The question is not a simple one, 
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as a little considera,tion will show, nevertheless it should be faced, 
and in the writer’s opinion it is one about which the Provincial, 
Agricultural Department should interest itself peculiarly. This view 
is not universally accepted, for it is sometimes objected that the 
matter is too big and any way one that concerns legislators only. 
But nothings should be too big for the Agricultural Department or 
outside its province that is connected with agriculture and the 
welfare of the agricultural classes. 

The improvement of existing conditions has already occupied 
the attention of the authorities, and a Bill was under discussion in 
Bengal but was dro 2 >ped when Bihar and Orissa was formed as the 
subject concerned that province. The chief jjoints of the Bill as 
proposed may be summarized as follows:—(1) The Collec.tor can 
direct and compel fulfilment of a record of rights in respect of the 
use of water and repair of the means for .securing a supply of water. 
(2) The Collector may, if he thinks fit, direct the construction of any 
sluice, weir, or other work necessary to l egulate the supply of water 
in accordance with any rights recorded in a record of rights. (3) 
Any person desiring the construction of a new irrigation work may 
apply to the Collector if he cannot acquire from its owners the land 
needed; and the Collector, if he thinks the new irrigation work 
expedient, and if any objections on the part of any other people 
do not appear to him valid, can enforce the transfer of the land neces¬ 
sary, and settle the amount to be paid for the laud. (4) In the 
same way if any one desires the transfer of any irrigation work 
from its present owner to himself, the Collector, if he tliinks the 
said transfer is necessary for the better management of the irrigation 
from such irrigation work, can enforce the transfer and settle the 
compensation due. (5) Where in any area the rent is on the bimoli 
system, or has been fixed or enhanced in consideration of irrigation 
facilities, or irrigated for 20 years, or irrigation works have been 
carried out under sections 4 and 5 above, and the irrigation works 
are out of repair, the Collector can cause them to be. repaired. 
(6) No person can make a dam across any irrigation work unless 
he has the right to do so, and if he does, the Collector may 
remove it. 
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In discussing the Bill as here proposed the,writer does so as an 
•.agriculturist, and without the least pretence to what, perhaps, may 
be called the legal knowledge necessary, and his definition of legal 
knowledge would probably include many matters a lawyer would 
not include. This must be plainly understood both in respect to 
the criticisms and suggestions. It is quite possible tliat tlie latter 
may be impracticable for reasons outside the writer’s view, and for 
that reason they are put forward very tentatively. 

Provided that the subject is approached on the lines of the 
Bill little more can be done than has been done, and sections 1, 2 and 5 
above will result in a great improvement in existing works. That 
such an improvement is necessary is shown by re])orts which were 
called for from all the areas coiuicrned, and which gave numerous 
instances of works that liad fallen into disrepair. ’I’he most common 
cause given for this neglect in repairing the works was the difficulty of 
co-operation that arises in estates held by numerous co-sharers, and 
among several zamindars. Another cause given was poveity. And 
another, though not so c,oinmon as the above, a desini to oppress 
the tenants, particularly in cases where the rniy<tts wish their rents to 
be fixed payments in cash. If, however, vve turn to the ways in 
\>hic.h the actual falls .short of the ideal given above, it is at once 
apparent that the Bill does not remove several of the disadvantages 
there set forth. It does not pro\'ide adequate means for the increase 
of the area under irrigation, it does not help the abolition of the 
hlimli system, and it gives only a paitial Insurance against 
engineering mistakes. . 

With regard to the necessity of jnoviding for an increa.se of the 
area irrigated. In a few tracts the iriigatifln works are complete, 
but in large areas they are not. It is impossible to estimate accu¬ 
rately the extent of land which might be, but at present is not, 
irrigated ; to do so would lequire a survey by an engineer and an agri¬ 
culturist. There is no doubt, however, that this area is large. The 
eastern portion of the Auiangabad subdivision is said to be capable 
of considerable improvement in this respect. In the Jehanabad’ 
subdivision, and the south of the Patna District a lot of water rails 
to waste; and it has been esthuated that three-quarters of the 
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former tract could ,l)c irrigated if proper works were ere(;te(l. To 
give two specific examples, tlie District Board Engineer lias reported, 
that in one grouj) of villages in the west ol (lava whose area is 14,1()8 
bighas, 3,472 bighas are irrigated by and olidrs, the reniaiiiing 
10,696 bighas could be irrigated if the e.vistir.g /u'/ia weie repaired 
and enlargcr.l. He has also reported l-luU^ in Iviitiimba pergaiiah 
out of 121,P18 bighas, of which 18,(i92 are irrigated, a further 41,817 
biglkis could be irrigated if the pi/ies were pul in order and enlarged. 
Tliesc last two examples are not exceptional. They ajiply, of 
course, only in part to the, coirstruction of new works, and include 
repairs such as the Bill will introduce. Section 3 of the Bill does 
not meet this difficidty of increasing the area sulficiently, the nnithod 
of proijedure in applying to the Collector may deter some would-be 
applicants, and at best it only jnovides facilities Jo. men able to 
pay for the erection of the works. 

With regard to the advisability of al)olishing the Itlninll system 
of rent. This system, in the majority of cases, is bad. and it only 
exists to the large extent found in Ihis jiart of tins Province because 
of the irrigation works. A former Collector of Cava has reported 
“ The system is advantageous to a powerful and unscrupulous 
landlord, as against a poor and weak tenantry and ke(!])s up, or fosters 
the existemse of, so many middle men and eiwaatrages .so much 
dispute, pecidation, and dishonesty on all sides as to stanif) it 

unmistakably as bad- It is the faid that it favoured the rich and 

powerful that has caused it to maintain its position so long.” Under 
the mydi system the tenant puts better work into his land, and is 
almost invariably more prosperous. W’'hile the matter is under 
consideration it would be a very good thing if the abolition or 
reduction of the blimli system were kejit in view. 

If the whole matter could be apjnoacdied from another angle, 
might it not be possible to avoid the three objections given above ? 
The erection of elficient irrigation works is very profitable; they 
have on occasions even paid for themselves by the extra rent in the 
first year. Now' woidd it not be po.ssibJe for Covernment to take 
Over the repair and extension of the works itself, making the users 
pay ? A tax might be levied on both landlord and tenant, and 
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the proceeds used for carrying out repairs, either niidiM- engineers 
•pn a par with the District Board Bugineer, or preferably under the 
Public Works Irrigation bi'ancli. The same organizatimi that kept 
up the existing works might be used to look out for places where 
new works are required, in (miijunction to some extent wibli tlie 
Agricultuial Deparl nient. ^ew works could be erected ©n borrowe<l 
capital, the rates levied being used to pay back the cg,pital with 
interest in a certain number of years. 

Further, co-ordinated superintendence by a qualiiied enginc,cr 
would result in an appro.vimation to the ideal that no available 
water should be wasted. It is not suggested (hat such supervision 
could provide suHicient watci- for a maximum cro]) in .scanty years, 
but it would prevent the loss that at jne.sent ociuirs. Another 
point also these experts might consider is the suggestion that 
artesian wells (;an be bored in (laya. 

Some such system as this would get over the dilHe.ultv of the 
extension of these works and the lack of engineering kjiowied<m 
while it would certainly cause a gradual change in aents from b/taoli 
to ndfjch. There are, of course, difficulties which are a( onc.e 
apparent, but mo.st ol t hem are ‘ legal ' difiicultip,s, which in thi.s 
article are taboo. 
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At the last year's Conference of tlie (\> .iperativc Credit 
Societies held at Benares 1 had the pleasure of reading a paper deal¬ 
ing with that most important subject, viz., the improvement of the 
Indian cattle. I then described the disadvantages which we suffered 
in this country, and the difficulties which we had to surmount. It 
was pointed oat that the question of grazing lands had first to be 
dealt with, and I think 1 mentioned that Avhere insufficient pastures 
existed, it would be necessary to take some steps to provide for the 
deficiency in grazing by giving more attention to the economics 
of feeding by other methods, and by the use of such foodstuffs as 
could be cultivated, purchased, or otherwise procured. Steps have 
already been taken in this direction. The reclamation of ravine 
lands for grass has been undertaken and at the same time the 
question of the opening of forest areas for grazing is being given 
due considei'ation. In those tracts where grazing is very limited 
small holders arc being encouraged to reserve a small portion of 
their land for the growing of fodder crops, and the use of many 
valuable foodstuffs, such as cotton cake, is being widely introduced- 
So much then for the question of feeding. 

We next discussed the necessity for an adequate supply of 
breeding bulls. To meet this demand two Government farms have 

♦ A paper "read at the Provincial Co-operative Couiurenoe held at Lucknow in February 
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now been established and are commencing to issue on loan bulls 
*of the best varieties which are considered suitable for the various 
tracts of the province. The Hissar, Kosi, and Sahniwal (Montgo¬ 
mery) strains are being maintained for the western districts and 
for those herds where milk production is the primary obje^’t. For 
those tracts in Oudh where small but sturdy plough cattle are 
required the Kherigarh, Parehar, and Ponwar breeds are recom¬ 
mended and are being issued. 

Buffaloes of good milk yielding strains are now bred; and 
bulls of this description will also be distributed. Government has 
sanctioned the giving of advances for the purchase of good cows in 
those parts where an improved type seems desirable, and suggestions 
have been circulated for the proper care and management of breeding 
stock, and the reai-ing of young calves. In order to encourage 
intelligent selection in regard to the mating of the cattle, a scheme 
is being drawn up lor the local award of prizes for the be.st specimens 
of calves bred by the owners of cows, and got by the Government 
bulls. Due notice will he given of the dates frhm which these 
awards will commence in order to allow intending breeders sufficient 
time for the selection of cows for breeding of the young stock. 

So far then as much as can bo acconiplished for the present has 
been done, but even the improvement of grazing grounds, the 
distribution of bulls and improvements in other directions which 
1 have mentioned, Avill not be sufficient to produce any very marked 
advance until more personal and intelligent interest in the matter 
of breeding and general management is shown by the breeders 
themselves. 1 regret to say that except in a veiy few cases insuffi¬ 
cient attention is paid to the fundamental'principles of breeding. 
The breeder’s aim is often only to obtain a calf, and for this purpose 
he will have his cow covered by the nearest bull without bothering 
as to what it is likely to turn out and without regard to the quality 
of the sire, or the suitability of the union. Cows are frequently 
allowed to mate with undersized, immature, iU-shapen mongrels, 
and still more often with old and decrepit animals. In many cases* 
cows of an essentiaUy small breed are provided with an. unneces¬ 
sarily large and unsuitable bull, the product generally being an 



170 


AGRIC0LTURAL JOURNAL OF INDIA 


[XI, 11. 


awkward, iinwdel(l\ hullocik, totally unsuitable for the tract it is to 
w’ork in. On the other hand, good milk cows of large size are 
frequently allowed to be covered by small indifferent bulls of a poor 
milk giving variety. 

The inferiority and unsuitability of mail}’ of the bulls in this 
province imw be responsible in a great, measure for many barren 
cows ; nevertheless, it, is the want of attention arvd care at the time 
of mating that has been the cause of (tonsideiable loss, on account 
of cows failing to coiK^eive, whiiih otherwise should have pi*oduced 
good (waives. The financial aspect, of cattle breeding does not 
receive suHicient attention from the bleeder. It may be said of 
stock rearing as of other imatters that time means money, and by 
breeding regularly from a cow and utilizing the scr\'ices of a suitable 
bull, a much greatoi- leturn for that cow's value will be obtained 
in the number of calves pi'oduced and the amount of milk yielded. 

My remarks of course generally ap])ly to all classes of cattle 
and buffaloes, but 1 would here like to take the op]>ortunity of 
saying a few wo’*ds regarding cattle breeding as it specially affects 
milk production. It is not proposed to disfuiss the question fi-om an 
entirely commercial aspect nor from the point of view of the cfowala. 

1 shall confine myself to the subjeett more as it affec.ts tbe private 
owner who wishes to keep good cows for milk- for hi.s family or those 
persons who are interested in breeding inqnoved dairy ciattle. As 
vou all probably know, the sole olqcct. of the ])rofessional gowahi 
is to obtain milk. He is not usually particular as to its quality or 
cleanliness, provided he can obtain a sufHcient quantity daily to 
keep his trade going and bring him a more or less legular living. 
This usually leads to tlie frequent as well as wasteful ])racti(!e of 
milking a cow until she has become diy, and then selling her barren 
for whatever little she will fetch. I am sorry to say there, are many 
cows wasted yearly in this way which would otherwise have con- 
tinvied to fulfil a useful pinposii as bree<lers and milk producers. The 
reason of this practice is probably to be. found in the. want of facilities 
for maintaining cows between the porioil of their ceasing to milk 
and the birth of the new calf. It is thought that dry cows are a 
trouble and expense to keep, Imt unless the animal is an inferior 
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one a cow will amply repay her owner if proper arrangements are 
• made to provide for her in the meantime. Tt is here that co-opera¬ 
tion wotdd lie most effective, by enabling arrangements to be made 
for cheap grazing, maintenaiu'e, and attendance, for diy cows ami 
those in calf. With the privafe owner, however, no didiculty should 
arise in Ihis res])e(!t, and he will Hud it to pay better*to continue 
breeding from his (^ows if th(‘y are good than t.o milk them out and 
sell tliem barren. A cow usually may be, covered when her calf 
is four to five months old anti this should always be done. As preg- 
nanev advances the milk su])ply will gradually decrease but this is 
compensated for by having to maintain the (!OW when diy only 
for a short ]>oriod. 

For family ])urposes or whert' two or threti ownt'-rs (;an work* 
togethei", tlu* following ])lan has been recommended. 'I'o begin 
with, one cow in fidl milk should be purc.hased, and five months 
later, another one also in full milk. After a further five months a 
t Idl'd (^ow in tlu' same way maybe added to the herd. Now, if a cow 
give 10 seers daily she will, when in full milk, most*likely average 7 
.st'ers daily for nine months and with pro])er (are she should give a 
calf about, eveiy 1-1 or If) months. Therefore, wlien the fir,st cow is 
half through her time* of milking and the yield is commencing tc 
decrease the second (-ow will lx* in full milk and by the t ime the first 
one actually sto])8 milking the third is commencing to give its supply. 
Thus In* the t ime tlu* second one sto]).s, and the third is half through 
her time and her milk lu'giuning to diminish, the’first cow will calf 
again and will recommence to give her yield. By this method if 
they ar(' good cows they can all be retained and wdll pay t heir Avay. 
The financial return of such a system can be'c'asily worked out and 
after deducting expenses for feed and keep from the A’^alue of milk and 
calves produced it will be found to be a paying transaction. I Avould 
here like* to impi(',ss the fact that, inferior cows are under any circum¬ 
stances a bad investment. It is well known that it costs practically 
as much to maintain a bad animal as it dyes a good one. Old cows 
should never be jnirchased ; it is better to buy an animal giving her * 
second or tliird calf. Buyers are often deterred by high prices and 
sacrifice quality to economy. If, for example, a cow gi ves an average 
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of 7 seers daily the value of its produce at 8 seers to the rupee is 
14 annas daily. If the cost of its up-keep be 8 annas the net daily 
profit is 6 annas or about Rs. 12 per month, being a clear return 
of Rs. 108 in the nine months. Hence there should be no hesitation 
in giving a good price for such a cow. If, on the other hand, Rs. 40 
be given for'a cow giving only 4 seers the money value of her produce 
does not average 8 annas a day which probably hardly covers her 
feed* and keep, so that the profit is nil and the animal does not win 
back her price. Furthermore, if judiciously mated, the calf of the 
superior animal will be worth far more than that of the inferior 
cow. A cow well piuchascd is so much capital if properly managed, 
and a calf is an increase on that capital, and the cost of feed and 
keep should be more than balanced by the milk and ghee which 
she supplies. 

If it is milk that is required, care should be taken in the 
selection of cows and only those of milking breeds should be pur¬ 
chased. A cow, may be a large, good looking, shapely animal yet 
may be practically worthless for the dairy. The best milking cows 
for Upper India are those of the Hissar, Hansi, and the Montgomery 
(Sahniwal) breeds. The former if fed properly generally do well 
in most parts of the United Provinces, although perhaps they will 
not give quite such a heavy yield as they do in their native climate. 
The Montgomery strain are smaller cows and very excellent milkers, 
although in some of the eastern tracts of the Province they are said 
to lose their milk-giving powers to some extent. The Kosi or 
Mewati strain which are usually bred in the tract of country known 
as Mewat are fair milkers but usually not so productive as the 
Hissar variety. Expefriments have recently been carried out on 
some of the Government farms with a view of ascertaining if per¬ 
manent improvement in the milk producing capacity of the Indian 
cow can be achieved by crossing with some of the noted British 
dairying breeds. Originally some prejudice existed in regard to 
this, as it was predicted that the progeny of such a cross having no 
inherited immunity would rapidly fall victims to the many animal 
epidemics in the country. Furthermore, it was stated tliat the bullocks 
would have little or no hump and for this reason would be useless 
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as working cattle. Thanks to the immunity conff i-red by protective 
•inoculatron the first objection lias been found to be surmountable. 
VV^ith regard to the second, experience lias sliown that the necessity 
for the well developed hump has been gieatly exaggerated and 
wherever Government military dairy farms are est.abli8hed, it is 
now no uncommon sight to see half- bred English cattle drawing 
immense load or carrying out other draught work ; nor docs their 
working capacity appear to be in any way inferior to that of the 
pure country bullock. The Givil Veterinary Department has 
recently imported bulls of the celebrated Shorthorn and Ayrshire 
varieties. Many half-bred c,ow8 got by bulls of this breed have 
been known to give as much as 20 seers of milk daily. With regard 
to buffaloes the indigenous breeil of these provinces are compara¬ 
tively poor milkers. The breed known as Murrah which is found 
in the Rohtak District of the I’uujab is perhaps the best for dairy 
purposes, and animals of this variety can usually be procured from 
the Jehazgarh and Amritsar fairs. 

Intelligent selection and purchase, liberal feeding, careful 
management, attention to cleanliness, and hygiene as well as legular 
and systematic supervision are the factors which make for successful 
cow-keeping, and if greater attention and care were devoted to this 
industry in India it would have a far-reaching effect, not only on the 
health 'but the wealth of the community. 
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In tliose countries where it is only an article ol import, rice 
denotes the husked and more or less polished grain of Oryza sativO: 
In the countries where this crop is grown, unhusked rice is so dis¬ 
tinctive an article of commerce and domestic use that the English 
language has adopted for it the Malay word jxtdi more usually 
written paddy, which corresponds to the Bengali word dimn. The 
large number of vernacmlar words each denoting })addy or rice in 
some particAilar condition or stage of preparation can, however, 
only be translated by the above simple names (qualified by adjectives 
which readily escape the memoiy of an enquirer into the subject. 
Even when rcmembci-ed they do not fully indicate the complex 
domestic or cereiiionial usages associated with the vernacular words. 
It is thought that tbe publication of a bi-ief account of these in 
pennanent form may be of interest and of definite use as a first step 
towards a serious consideration of the vaiying dietetic values of rice 
used as a food-stuff in a major proN’ince of India. On this latter 
point, Hooj)ei- (AyriculUiml IMyer, 1908-09, Vol. V, p. 07) remarked 
that it appeared very desirable to undertake an investigation to 
as(;ortain something more than is at present known I'egarding the 
chemical composition f)f.the various grains and supplied analysis 
of a given number of samples of rice. He also makes preliminary 
-statements’upon the nutritive value of these grains as they pass 
through different stages from paddy to more edible fornrs; upon 
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the losses due to polishing and cleaning, with reference to the work 
. of the Louisiana Experimental .Station 1904, and on the losses due 
to cooking. As an example of the last the following figures calcu¬ 
lated to a water-free basis are instructive:— 
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Whilst most of the information about rice is of an histoiica- 
oj- statistical character, a little of a domestic nature is availabb- 
In his Statistical Report of Bengal (1875, et seq.), a raonmnenta. 
work of 19 volumes, .Sir W. W. Hunter records several hundred, 
vernacular names for difl’erent kinds of paddy, tlfbn grown in the. 
.Province, wliilst Sir Geo. Watt (The Commercial Products of ludia, 
p. 823) states that there are altogether about 20 botanical varieties 
of paddy, of whi(d) five are very distinct. "Jhe former writer 
(loc. cit.) has noted untie}’ each disti-ict a few preparations of rice, 
those for the Paridpur J.)istrict (Vol. V, pp. 300-304), based on a 
ie})ort by Di'. B. N. Bose, the Civil Surgeon of the District, being 
the most detailed. An effort is now made to cover this ground 
more fully according to the following synopsis and to bring into 
prominence those points where it is thought that scientific enquiry 
may be most usefully directed. 


Synopsis. 

1. Khai. (paddy roasted, then husked mechanically.) 

(1) Miirlci (sugared lOiai). 

Varieties .. (i) Gur Murki. 

(u) Sugai-Murki. • 

(2) KJuii-dmr and Moa. 
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II. Chal. (paddy husked in various ways.) 

(1) Alo-dud (niechanicaJly Jmsked paddy-rice). 

Preparations .. (a) Bliat. 

(b) Payes. 

(c) Polaw (pilaw). 

(d) Sofeda. 

(e) Ruti. 

(f) Pitlie. 

(ff) Saruchakli. 

(/t) Malpo. 

(2) Siddlm-clial (Paddy, steamed, dried and 

husked uiechanically). 
Preparations .. (a) Bhat. 

(6) Panta. 

(c) Monda. 

(d) Khicliuri. 

(e) Bhuni Khicliuri. 

(/) Chal Bhaja. 

(3) Muri-chal (Paddy, twice steamed and 

husked mechanically). 

Varieties {i) Alo-muri-cltal. 

Preparations (a) Muri. 

(h) Chal Bhaja 

> {ii) SiddJui-muri-cJud. 

Preparations .. (a) Muri. 

(h) Chal Bhaja. 


NRE (paddy, macerated, slightly roasted and then 
compressed). 

Preparations • ■ (a) Chinre Payes. 

(6) Chinre Bhaja. 
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IV. Panchui, Handia, dc. (Rice saccharified and fermented 

by action of living organisms). 

Varieties .. (f) Panohni. 

(ii) Handia. 

(m) Kanji. 

I. KHAI. LAI. PHARHI, LAWA DHAN (Sanskrit-LAJ^). 

Preparation. The paddy is roasted on sand (about 1 .-lb.) 
placed on the slightly concave floor of a khoh, which is a cionical 
earthen pot (about 12 inches high, 8 in(ihes across the mouth and 
12 to 18 inches across the base), from the side of which an entire .strip 
has been carefully chipped away. This is heated on a wood or 
coal fire with a proper arrangement for regulation of heat to keep 
the temperature of the sand fairly constant. The heated sand is 
fairly constantly but gently stirred with a bundle of sticks or st.i-ips. 
newly cut from cocoanut leaves and used as a broom. When the 
sand reaches the proper temperature, which is tested by the imme¬ 
diate bursting of a small quantity of paddy thrown^)n it, about one 
or two ounces of paddy, previously slightly moistened with a little 
water or by exposure in the open air in the night for softening, are 
put on the hot sand and rapidly mixed with it. llio paddy thei’ 
bursts wdth leaps and sounds, as the starch swells into a spongy 
light mass. The starchy portion in this condition is called kkai ; 
the husks being either completely detached or remaining slightly 
adherent at their ends. The khai is mechanically separated from 
the sand and accumulated on the surface of it by a peculiar movement 
of the broom sticks and is then taken out from it. It lequiies a 
very skilful and w^ell practised hand to take, ofit the khai and husks 
from the bath, for one unskilled in the art will take out a considerable 
portion of the sand along wdth them or some of the husks and khai 
will be charred. In this way a large amount of paddy can be trans¬ 
formed into khai in a comparatively short time. For the prepa¬ 
ration of good khai, rather big sized padd^" is used, not leas than a 
year old, otherwise all the paddy will not burst at the same time, * 
or the resulting Tchai will be too small in size. Kamkehur, Jhingeshak 
and such other paddy are very commonly used for this purpose. 
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After the removal irom the sand-batli or frying-pot the accumu¬ 
lated khai is rubbed on a piece of Hessian cloth, by which the., 
adhering particles of sand become detached fi‘om it and collect 
by gravity on or below the cloth. Tlie frier (Bfiojuni) considers 
this sand a valuable article, as the older and more used the sand 
the better is the quality of the piodiict. The next process is to 
sift the husks from the kitai in a sieve of the following description. 

It is made of thin strips of bamboo woven at right angles to each * 
other, leaving holes through which the husks onlv can pa.ss. It is 
generally hemispherical in size ranging from 2 to '> ft. in diameter. 

A sieve is half filled with e.rude kluii and gently rubbed over with the 
palm of the hand in such a way as not to break t!ie ci isp khai and 
to leave a depth of about two inches of them between the palm and 
the sieve. The finished article thus obtained is stored in big dry 
earthen pots. The hu,sks aie used as fuel. 

ProjX^rtie.'i aad Uses. Khai is sometimes used as tiffin along 
with miirki, muri, etc., but it is cojumonly prescribed as a main 
diet for sick pei-sons, being regarded as a light and easily digestible 
siibstatice. AVhen fresh, it is chewed with p'easiue, producing a 
faint cracking sound but if it absorbs moisture it becomes tenacious 
and then it is rather unpleasant to chew. Lajaixah (literally’ 
meaning a <b’ink of khai) is a cold dilute aqueous extract of khai 
and is oftoi proscribed as a light and easily digestible and stimu¬ 
lating liquid food, havhig an cflicacy for stopping thirst and vomiting. 
iMjahhakla is prepared by mixing khai in hot water and is taken 
when cold. It is known as sweet, light, soothing, appetizing, tasteful, 
and soporific. When this preparation is filtered through fine cloth, 
the liquid portion called Lajamonda has essentially the. same pro 
perties and is very frequently recommended by Kavirajes (Ayurvedic 
physicians) for children and old or delicate ladies. 

Apart from the use of khai for edible purposo.s, it is almost 
indispensible in expressions of joy in connec-tion with births, 
marriages, or the happy death of very old Hindus. The eighth day 
from the date of birth is celebi'ated by the free distribution of khai 
and other thij^s to the children. In marriage it is used at different 
stages in different localities of the Province. If a man or woman 
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dies at a good old age leaving a long line of heirg, a mixture of Ichai 
• and coins are thro\^ on the streets along which the dead body is 
carried. Such a mixture is also distributed diu-ing the Sradha 
ceremony (end of the mourning period). 

(1) Murki. (?) Murki (with gur). 

Preparation. A certain quantity of gur is taken iff an earthen 
or iron kara (a hemispherical pot) and dissolved in a. minimum 
quantity of water. It is gently heated over an ordinary hearth 
and the mass is constantly hut slowly stirred with a wooden ladle 
having a fljit end called inru. In this Avay it is brought to .such a 
consistency as to feel sticky between the fingcu-s and draw into 
threads, when the pot is taken from the lire and placed on a .straw 
ring on the floor in an inclined position. A small quantity of any 
form of (irystalline dry sugar (generally powdered palm-.sugar is 
u.sed) is dusted on the edge of the surface of the gur towartls the 
centre of the kara ?ind briskly .stiired with a .«mall portion of the 
liquid and then gradually the whole of it is gently mi.xcd with it. 
This process is called hicli-niara. Then a requisite (|flantity of kJiai is 
added to it by in.stalment.s and thoroughly mixed with the prepared 
gur .. Then the whole is mas.sod together a?id kept in a cool place 
under the cove? of a cleai? cloth. The object of the process o’, 
hic.h-m.ira is to introduce the nuclei of sugar cry.stal.s to the whole 
mass for hastening crystalliziition. While the ci:y,stiiUization is going 
on, the khai gets a thin layer of this gur, so the resulting pjoduct 
{murki) is coated with ciystalline gur. This is*:?, very ingenious 
and simple, way of getting the khai coated with ciystalline sugar. 
After a few hours the murki is taken out and transfericd into a big 
dry earthen pot called jala and is then rejid}^ foi' use. In case the 
murki is not so dry as to be easily separable owing to btwl mani¬ 
pulation or use of inferior quality of gur, some wheat lloiu’ is 
dusted over the product and it is then stirred and stored up. 
Sometimes flavouiing substances sut^h as powdered cairdamom or 
cinnamon, camphor, etc., are added to impart their characteristic 
aroma and taste. 

Properties and Uses. Good quality murki is a tliy^ yellow, 
or ambei* coloured substance. Date molasses imparts to it a 
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somewhat redder tinge than cane molasses ; and also it has a very 
characteristic pleasant aroma for which it is often preferred to the 
other. Murki is usually eaten with kJim or muri rather than by 
itself but some children having too much liking for sweets take it 
without anj-thing to moderate its sweetness. 

{?/) Su^ar-Murki. For the preparation of this article white 
crystalline, cane sugar is used instead of (fur, and if the sugar is not 
very pure, the solution is clarified with dilute milk, ft is a perfeotly 
white, dry. and attractive article of food, rather costly, and i.s ordi¬ 
narily used as a diet by patients under Kaviraji treatment. Both 
varieties of murki are at times ased in a mixture with parched peas 
and gram, such mixture being called /uf-karai-murki (fut = fried, 
karai = pcas, etc.). 

(2) Khai-cbur and Moa. 

The methods of preparation of these two are essentially the 
same as that of murki; only a higher proportion of saccharine 
matter and spices are used, and the bich-mnru process is done after 
the addition of hiiai to it so that a considerable amount of it becomes 
broken into pieces. When warm it is taken in handfuls and made 
up into small balls whicdi on cooling become fairly hard. The khui- 
chur maker from time to time rubs his palms with a little ghee or 
dusts them with flour to avoid stickiness. Khai-clmr is generally 
made with sugar and moa with (jui\ but essentially there is no 
difference. These are used as sweetmeats. 

II. ORAL. CHAUL (Sanskrit—English—iV/CA’. 

(J ) Alo-chal (Sanskrit - -.4(£)/> tandnl). 

Fresh or old paddy is freed from defective grains by uniformly 
spreading about five seers of it on di-y clean giound about two feet 
in diameter and then blowing air on it with a kuUt (an instrument 
made of thin strips of bamboo used chiefly for winnowing). The 
defective paddy will separate, off at a distance leaving the good grain. 
Tlie process is repeated till several maiindsof paddy are freed from 
dust and defective corn. Rice is prepareil from this paddy when 
thoroughly sun-dried. The method of husking is almost the same 
as has been described by Sir G. Watt {he. cit,), only it may be 
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mentioned here that two men are not indispcnsaWe for this purpose ; 
•some clever w'orkers can do it alone. In several places ric'e-mills 
are established where this work is done with much facility. From 
this rice, khud, tunsh, and kura are obtained. This rice is called 
Alo-chal. 

Proferlies mid Uses. Ah-chal is not eaten without aome process 
of softening but may be offered in dry condition to Hjndu gods 
and goddesses. For the latter purpose it is more frequently carefully 
washed with the holy water of the river Ganges and kept in the 
shape of a solid cone on a disc of wood, brass, fioppei', or silv’^er. 
On the top of this cone there are often placed some sweetmeats 
called naibedyas which after the jnija are distributed among the 
priests, together with the rice which is then transformed into bhaf 
and eaten. The Hindus celebrate the new paddy of the 
year on a Thursday of the month of Agrahyan (from middle of 
November to that of December) which is called wifHiniw (means 
new-rice). AJo-chal prepared from very good quality of new paddy 
is mixed with various kinds of edible roots and fruitff milk. qur. and 
other sweets, and offered to gods and godde.sses, after which it is 
eaten by all the. members of I he family ; but until this ceremony 
is linished, orthodox Hindus will not eat the new rice in any form, 
fold aqueous extract of this rice called Uiudul-odok (rice-nater) 
is prepared by mixing lice or its powder with about four times its 
own weight of water and then filtering it, which is prescribed as a 
diet only to certain patients by Kavirajes. 

Khud. is the broken rice and regarded as<i waste product. It 
IS either given away as alms or utilized as a food for milch cows 
after softening it in w'ater. It has a very nulTiitious effect on cows 
as they apparently give more milk when fed with this. 

Tmish is Ihe husk of larger size ; it (;ontains rice oil (C/. Jour. 
Chem. Soc. Iiidi., 1893, 848). It is chiefly used as fuel, but it is also 
mixed with clay along with a little cow-dung foi’ plastering 
purposes. Tuttsh and clay plaster is v<«y tenac.ious and does 
not crack on drying. 

Kum or Gunra. This is a mixture of pow-dered husk^aud parts * 
of rice. It is chiefly used as a cattle food and is specially liked by 
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milch cows. Tf thi;own into a pond in either the raw state or parched 
it acts as a most effective grain bait for fishing. 


(a) Bhal. 

Alo-chal is boiled for 20 to 30 minutes witli about 4 to 5 times 
its weight Kof water. When sufficiently softened it is taken from 
the fire and the exce.ss of water, which has become thick with some 
broken or loose particles of burst starch, i.s decanted off. This 
softened rice is hhat. It is taken out from the boiling-pot and 
spread on a plantain leaf, cotton cloth or metallic or stone 
plates for cooling if necc.9sary, when it becomes ready for use. 
New rice has a tendency to soften too much ; however carefully 
it is cooked or the tcmperatiu-e and time regulated, its 
gelatinizing property causes it lo form lumps when cooled. Tlie 
strained liquid is called fan and so is generally used as a drink for 
cattle. 

rrojwHies and Uses. Unle.'-s the cJnd itself is coloured, the 
bhat of aln-ckd is as a rule white and r-eiy nice to look at. This 
bhat is regarded as more nutritious but less digestible than that 
from siddha-chd. ft is generally eaten among orthodox Hindus 
who want to keep a clo,«er touch with religion and want to live a pious 
life, by jii iests, old Bi’ahmins, old widows, mendicant s, and mourners. 
The reason for considering it as a suitable food for- the pious is that 
it is practically a natural product, since as chal it has not undergone 
any process of cooking or- steaming but is husked by means of 
mechanical treatment. The tendency of the Europeans to use 
this rice preferentially or iginates from the fact that its hhat is whiter 
than any other. The Indians believe it to be an approved 
an-aphrodisiac article of food. The only reason why this is not used 
as a staple food in preference to siddha-chal is that it is more costly 
than the other owing to the large amount of rice lost during the 
process of husking. Fan, under the name of monda, is prescribed 
as a diet for certain patients by Kavirajes when prepared with 
special care suggested by them. They regard it as an essence of 
hhat mixed with a little soluble starchy matter. Ordinary men 
find it difficult to digest and it is also supposed to contain moi’e 
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nutritious matter than hhat. Putrefied fan is sometimes used as a 
•manure for certain creepers juoduoing edible fruits. According 
to Chakra and Bhabprakash, when hhoi is waslieti with water it 
becomes more digestible and it is a common practice among tlie 
Bengalis, when a man is siiddenly attacked ivith dianhma or 
indigestion, to take hhat that has been previously steeped for some 
time and washed in cold water, because it is considered to be<-ome 
easily digestible by these processes. , 

(b) Payefi or Paromnnna. 

There are about forty dift’erent reiapes for the preparation of 
Paramanm (Param = good, high ; = rice), (lenerally very good 

quality alo-chal is selected for this purpose, i.c.. which has fine and 
clean grains and much aromatic oil in it. Generally the varieties 
known as Banhiuhi, Dndkhoni, Kamini, BawhrnaB. Goitalbhof/. etc., 
are tihosen. The rice is thoroughly washed and transferred int< 
a pot and suflicient water added to coA’er the rice to the depth ol 
an inch ; then it is very gently heated, no time should it be boiled 
briskly. When tire ri(;e is alroirt half-softened .so f het the oute.- 
half of the ri<-e is soft but the inner part remains as stiff as before. 
hot and half corK;cntrated milk is added to it and gently stirred 
to mix it thoi-oughly. The (juanfity of the milk to be u.scd varies 
consider-ably, depending on the quality of the prorluce wanted. Then 
a sufficient quantity of a sweetening agent, such as juire cane-sugar 
or cane or date-mola.sses i.s added. After gent ly'boiling for a few 
minutes some flavouring substances such as •cardamom, powdered 
cinnamon, camphor and some fruits like raisin, pistachio, almond, 
etc., are added. • , 

Properties and Uses. Payes pi-epared with sugar is white 
but that with molasses is of pale brown colour. It is a mixture of 
thick syrupy liquid with hhat, emits either the natural odour of 
the rice or that of the spice added to it, and is a ricdi, delicious 
and tasteful article of food. As a ruie it is not used daily 
by any class of people but it is almost indispensable on all 
festive occasiojis except those where pj‘cparation.s of jicc ard 
unallowable. 
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, (c) Polanm or Polaw. 

Polanna is a Sanskrit word and its method of preparation can; 
be found in several old Sanskrit books. The other word polaw has 
probably been introduced by Mahomedans during their rule in India. 
It w-as a well-known favourite food of most of the Mahomedan kings 
and emperers. For this puiposc good rice such as Kamini, 
Banktulsiy. Banshmati and Dadkhani is chosen. Alo-chal is generally 
used but it can also be prepared with siddha-chal. The rice should 
be free from broken grains and should be at least two years old. 
There are more than 100 different preparations which may be 
cla.s8ed under this heading, combinations in various quantities of 
various choice articles of food. The following description will only 
afford an idea of the general principle of its preparation, (lood 
clean chal is gently rubbed with cow's ghee and saffron, and 
placed in the sunlight. As soon as the ghee .soaks into the rice 
another coating of it is given. This is repeated till the process of 
soaking is complete. It requires a few hours preparation in sunlight. 
If prepared without colouring matter, the fini.shed article will be 
called ghec-hhat and not jwlaw A decoction, (iallod ahur jul, of 
several spices such as cardamom, (aunamon, cloves, coriander, etc., 
is now prepared whilst the rice is mixed with raisins, pistachio, etc. 
In a dekchk a layer of tejpata (cinnamon leaves) is spread with 
some ghee, then some pieces of fried fish, meat, or lumps of congealed 
milk wnth some of the lice are put on it. This is covered with another 
layer of tejpata and ghee, and similarly another of ri(;e and iejjmta 
is arranged on it. Next, the above prepared decoction is added 
till its surface rises about inches above that of the ruie. To 
impart flavour, sugar, Curd, salt, et.c., are added in various proportions. 
The dekehie is now covejvd with a lid and gently heated over a bright 
fire. .After about 20 minutes when the rice is not yet completely 
softened, it is removed and kept on a smouldering hearth, with 
some lumps of glowing charcoal on the lid, so as to keep the 
temperature of the polaw high foi‘ a considerable time to soften 
the rice completely, a process which is called do^n. Sometimes 
delicate perfittnes arc added at Uie entl, musk being formerly much 
used for the purpose. 
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Properties and Uses. Polaws are very delicious, fragrant articles 
•of food.* These are very nutritious} and rathei- difficult of digestion, 
being commonly used among the l ich classes, but only cooked by 
others on festivals. 

(d) Sofeda and Pituli. 

Good alo-dial is macerated with water for about twelve liours 
or more, then the whole is put on a new cotton clotli through 
which much of the water percolates out; it is then put v)fi a 
piece of dry cloth which soaks up all adhering water. This rice 
is crumbled and tlie coarse pow'der is passed over a sieve 
of coarse cloth. The lesidue is again crumbled and sieveil and 
finally a small part is neglected to be used as a (;attle-food. The 
sufeda thus obtained cannot keep long unless perfectly sun-dried 
and stored in a dry pot. This is simply alo-chal pow^dered by a heavy 
grinding stone. Some people call it cJial-ata (rice flour). 

Pituli is a pasty mass of powdeied alo-chal generally prepared 
ofdy in small quantities by rubbing moist alo-chal with a little water 
on a rougli stone surface with a similar stone roller. 

Properties and Uses. It forms a white powder very much 
resembling flour. It is not directly used but it 's the main ingre¬ 
dient in the jneparations of pilhes, saruchakli. nialpo, etc. Now-a- 
days it is used as a fraudulent substitute for wffieat flour in prepara¬ 
tions of several good sweetmeats such ns -pantua, rasogolla, etc. 

(e) Ruti. 

Sofeda is treated with boiling water in the same manner as 
in the preparation of puli (see later). 'Ilie w'hole stuff is made 
into a solid ball by thorougli rubbing and pressing. Jt is theA 
divided into small balls of about ^ inch diameter. These are 
next flattened into thin circular discs, and are subsequently roasted 
on a hot iron plate and these are known as ruti. Sometimes salt, 
sugar, etc., are mixed with it as fancy requires. 

Properties and Uses. Ruti is a soft "white substance and is 
not so attractive as several other preparations unless it is suitably 
flavoui’ed ; it is difficult of digestion and only occasionally used * 
by Mahomedans and some up-country people. 
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(f) Pithe or Pistaka.. 

By pithe several preparations of powdered rice are meant; 
particularly (1) ash‘ and puli or siddha-pithe or chaka, and (2) pidi, 
siddha-pxdi or chaht. 

(]) Aske. Sofcdn is mixed with water to form a thin paste. 
About a fluM ounce of it is poured on a hot pan smeared thinly with 
a little mnslard oil ; then it is covered with an earthen oup. After 
some time the (uip is removed, when the cake is taken off with a 
ladle, 'rhis is aske. Tlie object of covering is noteworthy. Jt 
retains practically all the water vapour by reverberatory process, 
and causes softening of the starch by continual steaming. If it 
were not (;overed the stuff would have dried before the sof<«ning 
of the starch grains. Aske is a while double convex cake having a 
taste like bhal. It is usually taken with pur oj- its syrup but may 
also be taken with (uirry. 

(2) PuU. siddha-puli or chaka. Sofeda is gradually poured into 
boiling watei- stirring vigorously all the while till a thick pa.ste is 
formed. Wliei't cooled it thickens and if it is not thi<-k enough it 
may be made so with a fresh quantity of the ])uwder. About half 
an ounce ol this substaiu^e is laken and shaped like a cigar with a 
little dried milk in a solid .state or some sugar preparatio'i iihside it. 
Several of these are put in a jjot containing boiling water ami v'ciy 
gently boiled for about half an hour, wh<*n they become ready for 
use. At .some othei places, however, they are steamed on a cloth 
tied on the mouth of a pot where some water is boiling. In this 
way the matei ial is softened by steam under a cover of a lid above 
and direct .saturated vapour below, for about an hour. The pro¬ 
ducts ol.tainable by' the two processes are ])rai ticaby the same. 
They are eaten on similar occasions as the aske, that is in the end of 
the Bengali month Polish, middle of December. The ])roperties of 
pilhes ar(‘ similar to thosi* of simple hfuil. 

„ (g) Saruchakli. 

A thin syrupy paste is made of sofeda and water which is 
' called gala. Sometimes salt, gur, paste of dal and wheat flour are 
added according to the taste required. The consistency at this 
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stage has a very important effect on the finishoff product. About 
*a fluid ounce of gola is taken in a small cup or spoon and poured 
evenly upon a flat frying pan previously rubbed with a little 
mustard oil or ghee on a slice of brinjal or potato. Then it is 
immediately spread to a uniform thin circular disc with a siinplo 
spatula of palm leaf cut like a knife-blade. After a shorf time when 
the lower portion of the disc, called saruchakli, is somewlvit baked, 
it is lifted with a thin ladle, care being taken not to break any portion 
and then turned over for baking the other side. The ladle is then 
pressed on some parts of it so that the baking may be uniform, and 
when finished the disc is taken out and folded into a quadrant. 
This is one of the delicate preparations requiring considerable skill 
and practi(!e. 

Properties and Uses. SaraeJiaklis are sometimes as thin as 
])aper but commonly they are made as thick us | to ^ inch. Tliese 
are soft and are not generally eaten alone but with treacle or currv. 
Thougb not a delitnous food yet it is taken as an alternative. 

(li) Malpo. 

(I'ola is prepared in the same way as above with additions of 
sugar, drieil milk soli'Is, spices, et(;. About an ounce is poured on 
a hot bath of ghee and fried carefully. 'I’liis i.« ma/jKi, it is also 
f)repared with curdled milk and other ingredients. 

Projxrties and Uses. These plano-convex discs of about 2 inches 
diameter are a brown to yellow colour, of delicious flavour ami 
commonly used as a sweetmeat. • 

(2) SlDDHA-OHAL, BkATER-CHAL OR l>C)H.KD lljOK. 

Paddy is cleaned as described under khai and macerated with an 
excess of water iti large vats t(»r about three or four da vs. then taken 
out and placed in an earthen j)ot or a tinned iron (ian. containing 
a small quantity of water which is heated till steam is seen to 
penetrate all the paddy. This process of steaming causes tlui husks 
to burst. The steamed jiaddy is then drietl in the sun to a definite ’ 
xlegree which is determined by pressing it between teeth. Jt is# 
husked by the usual process. The products are siddka-ched, khud, 
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kura and tumh. The latter three by-products are used lijce those 
from alo~chal (q.v.). Tlie finished article is then stored in gunny 
bags and is ready for market. 

Properties and, Uses. Siddha-chni has a characteristic trans¬ 
parent greyish white appearance in contra-distinction with 
ulo-ckai If is less brittle tlian the lattei'. During the process of 
steaming before husking nearly all the grain is swollen and resembles 
Mat but it again contracts when dried. This is the cheap variety 
forming the staple food, Mat, of most Bengalees. Its Mat is believed 
to be more easily digested than that of alo-clial. It is inoi-e easily 
husked than the other aiul also with much less loss. This largely 
explains the preference showti for sidd/ia-cltal, but the rice produced 
is greyer than alo-choJ. I’robably this accounts for its being not 
used as a table-rice by Eiu’opeans. Its hliat can be softened to a 
considerable extent without thal. stickiness and gelatinization 
found in alo-ehal. It is generally regarded as le.ss nutritious than 
the other, but this is not cojupletelv corroborated by scientific 
experiments, 'fhere may be some truth in it because soine of the 
nitrogenous matter may have been extracted and lost during the 
process of steaming. 

(a) Bhut. 

I’he Mat is prepared in the same way as that from alo-ehal, 
only it takes a little more time to soften ; the older the rice the 
more is the time required for softening. The fan is also produced 
as before. 

Porer Mat. 'rhi's is prepared from old small grain lice by 
heating over a dim and slow heat produced by a heap of burning 
cow-dung cakes. In an earthen pot the rice with four times its own 
weight of water is taken and covered wdth an earthen lid and placed 
on the fire. It very slowly but steadily boils for not less than an 
hour, after which the pot is taken out. Generally the whole of the 
water added disappears by soaking and evaporation, consequently 
very little is left as fan. ' This food is regarded as nutritious, easily 
digestible apd tasteful, and is chiefly used for children and invalids. 
These special properties it acquires by the slow and lengthy process' 
of cooking so that all the particles of starch are completely softened. 
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(b) PanUt: Panta BJiat: Palnl Bhat. 

. Bluil is prepared in tiie usual way, the Jan being strained off. 
When it is perfectly cooled to the air temperature after three or 
four hours sufficient cold water is poured on it so as to cover about 
I inch deep. On keeping *iii covered for at least 24 hours it 
becomes ready for use. It retains its taste for two or^hioe days. 
Tlic fluid portion is called ammii or torani, and the rice is called 
pa/nta, imnta hMt or jxiJmI bhnt. Aimni may also be specially 
prepared in the following manner:—In a new earthen pot about 
half a peer of softened rice is taken and filled with pure water and 
after covering with a jiiece of cloth it is kept under the direct heat 
of the sun. Next day another instalment of fresh hh/it is added 
and similarly left under the sun and so on uj) to three or four days, 
'Hien the clear transparent upper liipiid called arntni is decanted 
out and drunk'. 

Properties and Uses. Panta has an acid taste only, otherwise 
it is similar to fresh bJiat. It is generally used by labouring classes 
who prefer it as cooling and refreshing. When oaten it is very 
often mixed with lime or lemon juice or with preparations of some 
acid-containing fruits and a little salt. Tlie fluid portion, the 
amani or torani is used as a cooling drink and also sometimes 
proscribed as a diet by Kavirajes. 

(<!) Motida, Fan, Mar. 

Monda is another name oifan as stated alread)'. But the fan 
obtained as a by-product from the preparation of bhat is not 
quite similai’ to that described below. In a new earthen pot 
one part of washed, good, old rice is tak»n with 14 parts of 
water and boiled till completely softened. Then after straining 
out the fan it is mixed with one pai-t of warm water and thoroughly 
gi'ound in a mortar by a pestle. When it forms a pasty mass it 
is mixed with a fresh quantity of water and filtered through a 
piece of fine cotton cloth. The filtrate is tl\e true monda to be used 
with a little salt, powdered ginger, and lemon juice. It is a very 
easily digestible, light and tasteful article of diet. Commonly,* 
however, fan, inot%da and trtar imply the same tiling; the above 

• 13 
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is a special preparation used as a diet only by some classes of 
patients. 

(d) Khichuri, Kiclmranm. 

There are no less than 30 different preparations of khichuri. 
These can be prepared either from alo-dml or siddha-chal; 
those with the former are not necessarily finer than with 
the lattef. Commonly siddha-chal is used for this purpose, 
hence it is described here. The es.sential constituents in this 
preparation are dial and dal (pulse) ; they are mixed at different 
stages in various proportions. TTiere are several preparations 
mth fish and meat, but as a nile good dial and dal are used in 
its preparation. When rice is half softened by boding, a quantity 
of dal whicli varies from one to four times that of tlie rice, is added. 
Next turmeric, raisin, pistacliio, almond, sugar, ghee, salt, etc., 
are added. iSometimes fried fish, egg. meat, dried milk solid, etc., 
are added. When both the dal and rice ai'e softened, tin; mixture 
is withdrawn from the fire immediately after addition of powdered 
spices. It requires much skill and care to cook it as here no fan 
is eliminated. There is a groat chance of the mass charring and 
sticking at the bottom of the pot. In case there be any exce.ss of 
water, the pot with the sub,«tanc,e is placed over a smouldering 
fii'e. 

(e) Bhmii khichuri. 

There is another class of khichuri called hhuni khichuri 
(Bhuni = fried) prepared with dial and dal that have been fried 
after smearing with ghee; otherwise it is same as ordinary 
khichuri. 

Properties and Uses. It has a pleasant appetizing odour, a 
yellow to brown colour, and a delicious taste. It is a rich food, 
difficult of digestion, commonly used as an article of luxury taken 
on some special occasions, e.g., picnics, rainy days, etc. It is known 
to have a very heat-producing effect on the human system, so it is 
more frequently used in winter. Travellers often prefer it to 
simplify cooking. It is generally eaten while hot or warm, as the cold 
stuff is less tasteful., 
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(f) Chalhhaja. , 

' Ordinary stddha-chal is moistened with a little water and 
salt and rubbed gently but thoroughly to give it imiform coating of 
gait, and then roasted on ^ sand-bath as in the preparation 
of khai; the product is called chalblMjn. This is also sometimes 
roasted in a hot iron kettle when the product is called*c//«/Ww^Vt of 
kat-kJioh: The preparation is hard and requires much chewing, 
is not very palatable, and also digested with difficulty. But w’licn 
mixed with mustard oil, red pepper and a little salt it is relished 
by the laboiuing classes as also by healthy young people. 

(3) IMxtri-chal. 

There are two varieties of Murl-clial :— 

(i) Alo-muri-chal ; (ii) Siddha-muri-chal. 

(i) Alo-mwi-chd. Paddy is taken in a basket and placed ovcir 
a new unused j)ot containing some water boiling in it. Tlie.n the' 
paddy is (‘.overed with a clean cloth; all the steam that c.omes out 
must pass through all the ])addy. Tliis process *of steaming h 
continued for half to one hour. The grain is taken out and put into a 
large vat of water and allowed to macerate for thrc'e or foiii- days. 
By instalments a large quantity of paddy is steamed. After macera 
tion it is taken out from the water and steainetl again as before, 
then dried and husked in the manner already dc'seribed. The 
by-products, namely, Moul, him and tumh are also,similarly used as 
before. 

Pr&pcirtieft and Usesi. Tiiis rice resembles 'siddJ/a-cJial iri appear¬ 
ance. It is only used after its conversion into miiri or c./ialbliaja. 
Its method of preparation is moie (mostly than that of ordinary 
muri-chal and the products obtained from this rice, are inferior to 
those from the other. The muri and cluilbltaja from this rice are 
exclusively used by old Hindu widows who live on alo-ched only. 

(a) Ah-mnri. * 

Alo-muri-cJial is w'ashed with water and rubbed with a smab ^ . 
quantity of salt, then transferred into a large shallow -earthen 
kettle or khola and placed on a hearth. It is very gently 
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heated, being constJ\ntly stirred with a wooden ladle. This process 
is called onja. At first the adliering water evaporates, then the 
temperature slowly rises and gradually all the rice becomes brown 
amber coloured. At this stage it is removed from the fire. In 
this process a considerable portion of the starch is probably dextri- 
nized. Ther. it is usually parched on the sand-bath as described 
under kJ>m, 

' (b) Alo-chalbJi(tja. 

Chdlbhaja from this eluil can be prepared by dry heat, either 
with or without sand, and its properties are almost the same as those 
of siddha-clmlhliaja. 

(ii) Siddhu-ninri-chal, mvri-chnl. Clean paddy is taken in a 
fairly largo sized earthen pot with about one seer of NS’atei- and very 
gently lieated till steam is seen to escape. At this stage the lieat 
is carefully regulated so that steam only just ese.apes. It is kept in 
this condition for about quarter of an hour and then poured into a 
big earthen or ij-ooden vat. Mlien sutfuaent has accumulated it is 
covered with water to a depth of three inches. It is left in this 
condition for three or more days when it is taken out and steamed 
again, dried and husked in the usual manner. The rice obtained is 
called muri-cJial. The by-products are also similarly used as 
stated before. 

Projierties and Uses. Mmi-chnl looks sliglitly darker than 
siddha-chal. It is solely used for the preparation of (a) mnri and 
(b) chalbhnja. Of coiirse it is not impossible to prepare bluii from 
this rice but its taste would be quite different from ordinary rice. 
Its hlmi does not taste sweet as tliat from other rices. It is due to 
this special process of preparation in W'hich the starch is so changed 
that its taste is quite different. 

(a) Muri. For its conversion into muri this rice is treated 
in exactly the same way as alo-muri-chal. Bulk for bulk it 
swells more than the other. It is a greyish white, brittle and dry 
. substance, and is an easily digestible, light food. In villages it 
is prepared- by each family for its own consumption .and is also 
prepared* imquantities by sweetmeat makers and vendors. It is used 
as a cheap and easily procurable article of tiffin. Almost all healthy 



RICK, AS PREPARRD FOR POOD IN BENGAL 


*193 


villag<i people, young or old, rich or poor, use. it for this purpose. 
It may be taken as it is or smeared with a little mustard oil, red 
pepper and salt, followed sometimes by (jm or sweetmeats. 

Muri is appreciably hy^oscopic ; when exposed to daiiij) air 
it rapidly absorbs moistm-e and loses its brittleness and tlien it is 
not readily chewed and is rather unpleasant. In tluS (jondition it 
does not crackle in the mouth and is called miono-miirt, ‘ miono ’ 
meaning soundless. • 

Muri is sometimes mixed with milk, cm-dled milk, plantain, 
mango pulp, etc., before eating. Such mixtures are called falliar. 
Falltar, however, can also be prepared from khai oi- chiim-. 

Muri-chnk and muri-wm are prepared just in the same way 
as k/ioi-moa. 'Hie itiuri-c/iak is shaped into thick circular discs 
anti the kliai-nwit into balls. 

(b) Chalbhajd. (Jhulhhaja from this litio can be prepared )■' 
the same method as chalbJuijn from other rices, but this variety c 
more tasteful and easily digested. This stuff is usetl like muri be , 
less frequently. It is very seldom taken alone, being alway i 
mixed with parched grams, [x*as, etc-., and smeare*! with mus¬ 
tard oil, pe])per and salt. In Calcutta there is a c.ommon and 
well-known preparation of clialbliuju, called uink jalpau {abak 
durnfoundered ; jai/xiw = tiffin, i.c., a food so good that one is dum- 
foundered). I’his is chiefly a mixture of good chulbhajn with 
parched peas, grams, etc., flavoured with mustard oil, red and 
blaiik pepper powder and several other sjnees. It is sohl as one 
pice paper packets folded to form a solid cone. It is a tempting 
substance specially to children who take it in the afternoon. 

Gunda literally means ]}owder; but powders of muri or chalbhdju. 
arc called by this name. It is generally eaten with molasses oi- 
treacle, and is also sometimes prepared from fiied kknd for eiionomy. 
It is not ordinarily sold in the market but prepared for family use. 

III. CHINEE, CHIEA, CHUEA CHI PITA K). 

Any paddy is taken and steamed in an earthen pot as previously 
described, and then macerated in a vat of water for two or three days. 
Then it is taken out from the water and kept in a basket §o that the 
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acUiering water di-arins away. When drained, it is transfQiTed to 
the dhenhi-sal or huslcing-machine adjacent to which a hearth is 
ready with a sand-bath on it. It is heated in the sand-bath until 
there is evidence of parching, i.e., a Ijttle Mui is formed. Then it 
is immediately taken out on a kulu fuid freed from sand by winnowing 
anti at oncc'subjocted to the working of tlie dhenki, while still very 
hot. The vhinre is purified from the tunah, etc., which arc eliminated 
by the usual process. The prejiaration of chinre requires the utmost 
skill so much so that it is still restricted to a particular class of 
peoj/le called chuUcr. This work is generally performed by women ; 
all the t>perations are finished while the chinre still remains sensibly 
hot, it is then air-di ied or sun-drietl if necessary anti stored up in 
gunny bags, or big eaii/hen or wootlen jars. 

Arwah chiira or arivah. in certain places paddy is allowed to 
soak completely in water (loi‘ three or more flays) then partially tiried 
in the sun, heated and crushetl by the dhenki or by some similar 
means and cleaned. The chinre thus obtained is calletl by the 
above names. This can also be made with half lipe padtly. 

IJsm chura or joshandn is pi('})aretl by steaming tu boiling 
paddy with water and partially drying under the sun; it is then 
usually bruised in the dhenki and cleanctl. 

Properties ami Uses. Chinre is a fern-like fiat greyish white 
substance corresponding in colour tt) the rice used. When steej)ed 
in water it (jonsitjerably swells ujr anti becomes as soft as Mat or 
sometimes softer. It may be then eaten with (jar or some such 
sweetmeats, but it is most pleasantly eaten after nii.x;ing with the 
various tasteful substances notetl already under falhar. It is a 
valuable article to travellers and orthodox Hindu tourists or pilgrims, 
as it can be readily prepared for food without cooking; besides it 
has a special advantage that it is not more costly than hltat. 

Water of chinre is a cold aqueous extract of chinre prepai’ed by 
simply steeping it in water for a certain length of time. The 
clear water is tlecantcd off with the greater part of the. soluble 
matters (sugars, soluble starch, etc.) in solution. This is regarded 
as -a valuable diet for patients suffering from some stomach 
diseases. , 
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• (a) Chinrc Payes. • 

One part of sugar or gur an<l about 8 parts of milk are 
boiled for about 20-30 minutes for concentration, then a very 
good quality of chinre is vvathed and put into it. When this just 
commences to boil, it is taken from the fii'c and kept in a warm place. 
This is used on the same occasions as payes made fi-om ni,o-chal and is 
equally delicious. To it also raisins, pistachio, sweet almond kernel, 
and spices are added. 

(b) Chinre hhaja. 

It is prepared in the same way as nmri by parching 
chime on a sand-bath. It is used iastearl of muri but 
less frequently than the latter. It is also often used in a nnxture 
with several other fried substances. 

Chinre chak is a preparation cojrespoiuling io muri prepared, 
sold and used side by (•ide with it. It is a good substance to be 
taken at the tillin time if prepared with proper care. 

IV. PANCHUI, IIANDIA, AND KAN.’l. 

Preparations of alcoholi(i drinks from rice starch a])pear to be 
of relative]}' modern origin, in eaily days they were chiefly 
obtained from saccharine jui(;es of fruits and trees and from ly/o-. 
Among rice preparations c,ontaining spirit (i) panvhni, (ii) liandia 
are very well-known. For their preparation ric.e and bakhnr or 
rami only are necessary. Any kind of rice is u.'jed, the hakfmr is 
purchased as greyish cubes, balls or simply lumps, 'riiis first 
conveits the starch into sugar and then to alcohol. The English 
synonym for bakhar is generally accepted as yeast which is scienti¬ 
fically unsatisfactory as yeasts aie those wliich convert invert sugij- 
into alcohol but bakluir is also a saccharifying agent. 

(a) PanchuL 

Bhat is prepared in such a way that the grains do n<>t 
gelatinize or stick together. The fan is* strained out if ne(!es.sary 
and the hhat is spread on a piece of cloth or on plantain leaves 
for cooling. While it is still warm, i.e., slightly higher than blood 
heat, the bakhar is spread over it and roughly mixed together and 
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stored in a pot. It'is then kept covered in a warm place for 24 hours. 
During this time a considerable part, if not all, of the starch is trans- • 
formed into sugar. In certain places it is diluted at this stage 
while in others it is kept as it is and.diluted after five or six days. 
After the fermentation is complete it is sometimes further diluted; 
then by filtration or by decantation clear liquid is obtained for 
drinldng purposes. The undiluted substance is called panchui and 
the'diluted one is called rashi but this nomenclature is not general. 

Properties and Uses. Panchui is in fact a rice beer from which 
pure spirit can also be obtained. Jt has a pale yellow to brown 
fiolour and a very characteristic acid odour-. Its alcoholic strength 
varies from any low figiu-e to as high as 39 per cent., proof spirit, 
whereas in ordinary fermented liquors it scarcely rises above 23 
per cent, pi-oof spirit. This is mainly used by lower classes of people 
wdio cannot afford to piu-chase costly liquor. 


(6) Hand id. 

This preparation is made and taken by the compara¬ 
tively poorer classes of dhangars (sweepers), etc. Thi.s is 
very similar to panchui and the mode of preparation is ylso the 
same as that of the latter, excepting that instead of freshly boiled 
j-ice, refuse boiled rice (sometimes even partly decompo.sed) is some¬ 
what dried in the sun and the ha/chur subsequently added. 

Although the finished product is relished by its user.s, yet it 
has much more of the putrid smell than ortlinary panchui, as in the 
former there is a lot of decomposetl food matter besides the rice. 

' (c) Kanji. 

(i^anslait— Kanjik). 

This is prepared by steeping 2 seers of powdered aus paddy (an 
early growing variety) in 8 seers of water in a pot which is kept 
covered and buried under earth. It is kept in tins condition for 
at least 15 days and the clear liquid decanted out. It has an acid 
.taste and--odour like acetic acid. Dr. U. C. Dutt in his Materia 
Medica oflhc Hindus, page 12, while describing kunji has not dealt 
with the‘chemical processes of the fermentation of acetic acid, but 
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only stated that sour liquid is produced by the aovtous fermentation 
•without any mention as to whether any alcoholic fermentation takes 
place at an intermediate stage. 

Pi'obably its compositior is similar to malt vinegar. It is 
directed to be used as a cooling and refrigerent drink in fever. It 
has a soothing effect on burning skin. It is generally u.scd by 
Kavirajes as a vehicle foj' medicines. 

V. Conclusion. 

Tlic jnoper conclusion of .such a paper would have been l emarks 
about the comparative merits of the different projaii-ations, but 
unfortunately no scientific; data are avail.able for that. In many 
instances the ])roperties of pre])arations Jiave l)Oon taken from 
authors of KaNdraji Shastras such as Ohaki'a and Bhabprakash, 
There is a coirect notion that, the dige.stive properties of different 
lices are different, and that an old rice is more easily digested than 
a new one of the same variety. The starch is considerably swelled 
up in kkii, its exact nature is not known. It is highly needful to 
settle the real merit of such pieparation as food. Ilegardiug the 
variet ies of rice— alo-chal, Nuldha-cli'd, mnri-cItaL and chinrc, cliemica! 
examination could I'eally asoctain how far they ai'c different. 

The need for slow lieat in cooking has been realized in the pre¬ 
paration of porer bhat, and in producing f/ont of i>olaiv, et(;. P’or 
tJiese purposes steam-bath could be recommeiKled for convcuienci' 
and perfection. Cooking by steam-bath iias already been intro¬ 
duced by i)j'. I. 31. Mallik wJiosc patent appaiatus is called tJic 
“ Ic-mic cookej' ” ; to popularize this Dr. C. ^L. Bo,se in his book' 
“ Khadya ” (food-stuff) has amply described its use. By tlu* 
adoption of sucli a method improved results ai'e expected in cooking 
bhat for infants and invalids and in preparing rich, delicate and 
fanciful preparations like kliichuii, fXflaiv, (stc. 

Among the liquid preparations from j-ice nothing i,s known 
about the chemical constituents of armni and kanji. The putichui 
and handia are used as spirituous preparations but they contain^ 
extractives, etc., other than alcohol. At present the spirit obtained 
from rice starch is called dhcno-nmd (dheno = from, paddy > 



198 


AGBICtJLtURAL JObRNAt OK lltDlA 


m 


mad = intoxicant <5t intoxicating liquid). If the rice spirh; has all 
along been prepared from rice and not from direct paddy then its 
name''moi'e probably would have been clialo-mid instead of dheno- 
mad. This naturaUy suggests that preparations of spirituous liquids 
could be directly started fiom paddy, either by powderhig or by 
macerating and steaming without passing through the intermediate 
process of husking. In that case .spirit (ioidd be obtained at a 
much cheaper rate. It is not known whether- any attempt has 
been made to prepare spirit from kiuti, muri, and chinre. The first 
two are expected to imitate malted beers. The facts in favour of 
the last are that it is of about the same price as its equivalent rice 
and it does not require boiling for softening, simple .steeping being 
sufficient. 




PLATE 



I Fig. 2. Harrow reversed for taking off the field. 
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A Tbiangui.ar Habbow bob Wheat. 'Hie Inurowitig of 
young wheat lias engaged attention at Lyallpur since 1910 when 
Milligan tried the Parniiter Cliain Harrows hero. Some benefit was 
immediately observable in that tlie wheat tilloreil better and 
bc(!ame more robust al'tcu' han owing. Ijess danger of wJiite ants 
attacking the crop was also observable as tlie latter do not relish 
vigorous growing plants. Later in 1911 arul 1912 some CJiain 
Harrows were tried by zemindars here and also* in G! urdaspur. 
AVJiile a<ltnittedly some benefit was obtained the i)rice of the 
Harrow, viz.; lls. 05 at Jjyallpur was a great deterrejit to its 
extended use. It was found also tliat though good results were 
obtained on liglit land and on all land before the first irrigation or 
“ kor,” the Chain Hairow was not sufficiently strong to break the 
crust aftej- irrigation. In the last two years we have used the Lever 
Harrow here, this having given good results witli Howard in Biliar. 
This harrow did better work than the Cfiain Harrow, and owing to 
the possibility of adjusting the tines to slope slightly backwards 
or forwards was better able to tackle wheat during “ kor {i.e.* 
before the first watering) than the Chain Harrow. It was found, 
however, tliat even with two harrowings very little effect was 
obtained generally on irrigateil wheat. Besides, the price which in 
Lyallpur was Rs. 37 was somewhat heavy, especially as these 
hanows are of special use only for tips on*e operation. Four acres 
a day can be harrowed once with the Lever Harrow as compared 
to seven or eight with the Chain Harrow, it was felt.therefore, ’ 
that the problem, being an economic one, a cheaper; harrow 
• ( 199 ) 
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had to be evolved. The best design for this purpose proved 
to be an adaptation of the Triangular Harrow first seen by 
the writer at Coimbatore in 1913. Some of its advantages are 
described by Sampson in the Agricultural Journal oj hidia, Vol. 
Ill, Part I, January 1908. 

Tlie type finally adopted here this last autumn and whioli has 
done excellent work is shown in Plate IV. 

. The following points about it may be noted :— 

(1) It can be made by local carpenters in the villages. The 

cost is R». 6 at Lyallpur. 

(2) The tines elope slightly backwards ; about 12° is ample. 

(3) The weight for young wheat sliould not be more than 

30 seers. 

(4) After first irrigation the liarrowing is more severe and 

extra weight should be added. Twenty .seers is 
generally added here. 

(5) The tines are specially hardened by the native process 

kfiown as “ Pan.” 

(6) The tines should be pointed and should be tapering in 

the part passing through the wooden frame. 
If this is not done, the pegs are apt to get 
loose in the wood {see Diagram). 

They are seemed from falling out by a pin 
at A. 

(7) The harrow has only 17 tines as compared to 
30 in the Lever Harrow and thus tleepor 
harrowing is possible ami very often one 

V harrowing suffices in place of two with the 

Lever Haixow. 

(8) Four acres a day can be harrowed once with it. 

(9) For taking the harrow off the field, it is only necessary 
to reverae it when it travels on the rests at the three 
corners. * 


It .was'found that wheat could be harrowed at any stage up to 
8" high with these harrows without doing appreciable damage and 
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with veij good effect on the general health of the crop. This 
harrow can also bo used for gram with beneficial results. 

[W. llOBERTS. I 

* * 

* 

Teff Grass. —In the Cawnpore Farm Reports for 1914 an<l 
1915 figures arc given for the yields obtained with *'i'elT gi'ass 
(Eragrofif.is ahyssinica) when grown as a cold weather ii rigated fodder 
crop. It is shown that in favom’able (iircnmstances a vichFof 
approximately Ij to»is of hay of good quality, 5 —0 tons green 
fodder can be obtained between December and May at a time when 
green fodders are frequently scarce. Teff grass is a quick growiiig 
crop and is, thereforiy of great use in irrigated tracts, when theie is 
any shoitage of fiKlder. Sown at the beginning of December, it 
yields its first (and heaviest) cutting about the middle of March and 
a subsequent cutting at the beginning of the hot rveathei-. Experi¬ 
mental work with this crop is still going on, but it has been 
found desirable to publish the present noi.e as some confusion has 
already arisen between the different varieties. 

The Kew liulktln of Miscellaneous Infonnatiov. !N<». 1 of 1913. 
contains an article on Teff by iMr. Burtt-Dayy, (fovernment Botanist 
iw the. Union of South Africa. Describing the progress which has 
been made with Teff in Natal and the Transv^aal, incidental refereiu^e 
is made to previous trials in India, notably by Duthie at Saharanpur 
in 1888. The results given by Duthie were promising, but no 
fiuther progress appears to have been made; j^robabJy foi' the 
reason that the. Teff was tried as a hot weather and raitis e.roj) and 
possibly also because the wrong variety wa.s obtained. Two varieties 
of Toff have been tried at Cawnpore, viz., Tef] Tseddia, obtained 
from South Africa, and Tef) Hagaiz, obtained through the kindness 
of the Director of Kew. A third variety known as Nach Teff appears 
to exist in Abyssinia, but up to the present the writeJ' has beer) 
unsuccessful in attempts to obtain seed. 

Of the two varieties tested at Cawnporfe Teff Hagaiz proved to 
be useless. It is a variety with a long growing period and failed 
when grown in the cold weather. Sown in the rains, it took over 
four months to mature and the yield was not good enough to 
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justify its miltivation in place of such exeunt fodd^ as ^ordinary 
§uar. ■'':.W ' 

Teff Tseddio, on the other hand, as already mentioned, gave 
very promising results when sown as an irrigated cold-weather 
fodder. Seed of this variety is obtainable from the Agricultural 
Supply Association, Johannesburg, who were recommended to us 
by the Union Department of Agriculture. 

, As regards cultivation, Teff grass is suitable for light and medium 
soils. The South African Department recommend sowing it with 
a grass drill at the rate of 5 to 7 lb. per acre. At Ca^\^lpore, on 
land irrigated prior to ploughing, TefT germinated well when sown 
broadcast at 7 lb. pei- acre and lightly harrowed in. It is desirable 
to mix the seed with sand or dry earth to facili; even distribution. 
Imported Tcff seed is expensive, but good seed is easily saved at 
Cawupoj'c. Up to the pT-esciit seed has been 1.akcu from the sc(fond 
cuttijig only; this was not so bold as the i?n])oi ted seed, but 
germinated well in the following year and gave a satisfactory crop. 

An analysw of Teff hay, kindly fui nished by Mr. Clarke, Agri¬ 
cultural Chemist, UTiited Provinces, is inserted foj' conijuirison with 
the Transvaal analysis. 





t 'awnporc 

Transvaal 




V 

At 

% 

Water i.. 

... 


G-M 

8-88 

Protein 


... 

4-tKi 

G2l 

Fat 



2-01 

1-21 

C'ari lohyihiitc'. 

... 


5I-4:{ 

39-08 

(Soluble.) 

Fibre 


... 

■J9-ar, 

.39-07 

Ash 

• M 


G-20 

5-.55 


* [B. C. Burt.] 

# # 

* 

I We have received from Mr. H. A. Casson, c.i.e., i.c.s., Com¬ 
missioner, Lahore, for publication the following description of a 
thresher used in Turkey* in Asia which was supplied to him by the 
Rev. A. E. Harper of Sharakpur. 

Pl 4 te;V shows the thresher at work. Flint stones with sharp 
edges are fixed on the bottom of the implement, one stone for 
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every two square inches and each stone about one inch square 
aud T^tff inch thick in centre. The two diagrams below indicate 
different parts, in detail. The implement is in common use in 
Turkey in Asia and is considered very efficient. In India iron can 
be substituted for flint. 



Scale. 1 incb=l foot. 
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Partial Sterilizatiojv of the Soil. A Common Practice 
IN THE Shan States. Wliilst. the work of Riisaell, Petherbridge., 
HutchiiiRon and Pickering {Journal of Agricultural Science) lia,s 
lately proved the value of partial sterilization of the soil by heat 
and opened the way to further ihvestigation of its effects, a. 
process of • soil heating exists as an old established practice 
throughout the Shan States and is considered indispensable to 
alnjost all forms of dry-crop- cultivation. 

Apart from “ Taungya ” cultivation, which no doubt owes a 
very gi-eat deal of its success to the sterilization which refeults from 
the burning of the dried jungle growth on the surface of the soil 
before any cultivation takes place, the cultivator of the Slian States 
assiduously sterilizes his soil for almost every crop which he puts 
down, but more partictilarly for hill paddy and for potatoes. 

It has been the practice for ages on the extensive red loanrs or 
(ilay-loams—which are derived from the limestone and with which 
the greater part of the c.ultivabh- country is covered—to collect 
the surface soil*into small mounds and to subject it to heat before 
the crop is plaute<i. The process is going on over large areas 
throughout the whole of the dry weather. 

The surface soil is first loosened to a depth of 2 or 3 ine.hes 
(seldom more, often less) with a]>lough ilrawn by a single buffalo 
or sometimes by manual labour with a form of hand hoe. The 
dry lumps are then broken up by beating with a mallet or by 
the hoe and the soil ]nilverization completed by furlher hoeing. 
The loose .soil is then heaped up into small low mounds with 
crater-like centres—one mound appearing about every 4 feet each 
way. 

The dried vegetation collected on the same laud is placed in 
the “ crater " of the heap, but vegetation is extremely scanty and 
the principal fuel useil is dried cattle dung of which a small lump 
is placed in the centre of each mound. Villages, roads, caravan 
camping-gi’ounds and even the wide pasture lands are scoured for 
cattle droppiitgs which are carefully collected, carried to the fields 
(usually iq-baskets slung on a yoke over the .shoulder) and dried 
for use in this operation. 
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WTiei) burning is in progress the fuel is allowed to smoulder 
•*orJy and the heaps (of which only a very few are started at the same 
time) are carefully tended and heaped up so that a maximum of 
soil may be subjected to the beat. The fuel continues to smoulder 
for a long, time during which the surrounding soil is continually 
being pulled up on to the top of the heap. On completion the centre 
of the mound has the appearance of burnt, broken brick. It is 
surprising what a large amount of soil may be heated in this ^ay 
with a small amount of fuel and what a large area a single (uUtivator 
and his family are able to prepare. 

If the land be for ])addy, after cooling, the heaps arc sjjread by 
means of the hoe over the surface of the land, but if intended for 
potatoes the " sets ” are planted in the mounds—three or four 
small ones in each. 

The cultivator believes the process to bo esseni ial to the success 
of his <‘.rop, and there is little doubt that by far the greater part of 
any benefit derived therefrom is due to the heating of the soil, 
for the amount of manure ashes added is so small as to be almost 

insignificant. —[E. Thompstone.] 

* * 

* 

The supply of Agricultural Implements by Oo-operattvi 
Societies, -dreat <l»'velopments have recently taken place in 
England and Ireland in the establishment of co-operative societies foi- 
the sup})]y of agiicultiiral implements and in maiiy cases societies 
have been formed esfiecially tor this purpose. The system adopted 
has been for the society t o buy from its capital certain implements 
required by mcndiers an<l to lend these to menibers on hire. The 
latcs of hire have been fixed high (‘tiough to give an .appreciable 
profit and to enable the cost of the implements to be quickly 
recovered, the receipts so obtained being credited to a general fund 
ivith which further implements are purchased as soon as possible. 
In this way after a few years’ working, several of these societies 
have found themselves in possession of a ‘considerable number of 
improved implements. And the scheme has not only worked 
successfully from a financial point of view, but has been* of the 
greatest assistance to members, cither by allowing them Jbo bring 
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larger areas of laml under valuable crops, or by enabling them to 
effect economy in labour. 

Agricultural implements may be roughly divided into two 
classes: those which are merely labour-saving and those which 
enable cultivation to be carried out more effectively than previously. 
There is, hbwever, no strict line of demarcation between the two 
classes as many labour-saving appliances permit of better cultivation 
by> enabling operations to be carried out at the most suitable 
times. 

With small holdings? which are the rule in this province, the 
demand for expensive labour-saving appliances is necessarily small, 
but even so, there is a steady demand for such implements as chaff- 
cutters and improved water-lifts, while there is a larger demand for 
inexpensive ploughs and cultivating implements which enable 
cultivation to be carried out more thoroughly than Avith any indi¬ 
genous implements. It is obvious that even when freed from debt 
and placed in a comparatively sound financial position, there are 
many of these'implements which it would hardly pay an individual 
cultivator to purchase for lumself as he would not use them suffi¬ 
ciently often to justify their ])urchase. On the other hand, fliere 
are feAV village banks which Avould not benefit by the co-operative 
OAvnership of a number of improA^ed implements. 

In the past the Agricultural Dejiartment has placed small stocks 
of certain implements at the disposal of central banks for the use 
of their members. These implements have in some cases been sold 
direct or given on hire, or in other cases have been sold to members 
on the instalment payment system. In this way no insignificant 
‘number of the cheaper implements, such as Meston ploughs, 
have been introduc-ed. The an-angement, however, is essentially 
a temporary one made for demonstration purposes and is one which 
cannot be indefinitely extended. It is now suggested that certain 
banks might go a step further and purchase small stocks of 
implements for the use* of their members as well as maintaining a 
small stock for sale to those members who can afford to buy 
them.. Amongst implements which members might eventually own 
individually, we may mention such inexpensive implements, as the 
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Mestoci. plough, but there are far more examples of implements of 
•’ which one or two would be sufficient for the whole of the village, and 
which might be given by the village society to its members on hire. 

The best example is probably afforded by sugarcane mills and 
if 7 «r-boiling pans. That there is considerable profit in this business 
is evidenced by the fact that throughout this province small agencies 
are found where iron sugarcane mills are given on hire with or 
without a karfiao. The hire charged varies very much, depending 
partly on the initial price of the mill and partly on the local demand, 
but it is no uncommon thing to find petty contractors charging as 
much as Rs. 25 per season for the hire of a sugarcane mill, while in 
some cases as much as Rs. 40 has been charged, in other villages 
where mills are given on hire by local men it is frequently the custom 
to charge Rs. 6 per acre of sugarcane crushed as hire for the kolhu, 
sometimes with and sometimes without the karhao. Considering 
that a veiy good three-roller mill can be obtained for about Rs. 8G, 
which will last for at least ten years with care, it Js obvious tha; 
there are considerable profits to be made. Many of the mills giveii 
on hire in the bazaar are inefficient and cause a loss varying from 
one-fifth to one-thbil of tjie extractable juice. Such mills can be 
j)urchased foi- Rs. 25 <o R.s. 30, but a little consideration will sho\, 
that, apart from the fa(!t that they frequently get out of repair, 
a mill of this kind is dear at any price. It woubl be (piite a feasible 
projiosition foi' a central bank to own (say) 20 firstrclass three-roller 
sugan^ane mills and to give t.hese on hire to village societies for the 
use of their members. The c.entral bank would generally be in a 
position to make arrangemeiits for the annual overhauling of the 
mills and the re-turning and re-grooving of the rollers; but should 
any difficulty arise the Agricxiltuial "Uepartment could assist them 
in this matte]'. It would also be necessary for the central bank to 
maintain a small stock of spare parts, so that mills might be kept 
in order, and it would also be desirable that they should keep during 
the crushing season an ordinary mistri, who could go round and see 
that the mills were kept in adjustment and were not being mishandled, . 

Another agricultural implement, in this case really labour- 
saving, which has caught on throughout the province is the chaff- 
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cutter, but here again it is obvious that onJj a man possessing five 
or six pairs of cattJe can make it worth while to own one himself 
and most of the chaff-cutters sold through the Agricultural Depart¬ 
ment are being supplied to cultivating zemindars, many of whom 
also give facilities for their use to their cultivators. A chaff-cutter 
coating from Rs. 40 to Rs. 50 is capable of cutting sufficient fodder for 
16 to 20 ^airs of cattle ; it is obvious, therefore, that one or two 
chaff-cutters would meet the requirements of a single village society. 
It should not be beyond the powers of a flourishing village society to 
work out a hire scheme, by which a jointly-owned chaff-cutter 
could be used by all the members. Assuming a society to consist 
of 20 members each owning a pair of bullocks, a fee of annas four per 
month throughout the year would more than pay for the chaff- 
cutter in a single year, whilst a fee of annas four per month I'cstricted 
to the cfmri and harhi season would enable the chaff-cutter to be paid 
for in two years and would leave a liandsomc margin for the provision 
of new knives when required and to meet an\' repairs necessary. 

As a third example may be quoted tlie case of special ploughs. 
It has already been suggested that the ordinary Jleslun plough is 
sufficiently cheap to enable individual members to own it, though 
there will be no objection to a few such ploughs also being jointly 
owned by small village societies, where the holdings are small. In 
the case of larger ploughs and special purpose ploughs, for details 
of which reference may be made to the pampldet on ploughs and 
ploughing, published by the Department of Agriculture, United 
Provinces, one or two ploughs would probably be sufficient for a 
village bank. These ploughs vary in price from Rs. 25 to Rs. 50 
and, as in the case of the chaff-cutter, a very modest rate of hire 
would soon bring in enough money to pay for the plough. In 
certain districts, for example, large ploughs are required for plough¬ 
ing out deep-rooted weeds, such as bainsura and kans. Experiment 
has shown that if these weeds can once be got under by thorough 
ploughing, their complete eradication is merely a matter of tim^ 
and patience, but ordinary cultivators do not possess the means . 
of deep 'ploughiti^ and their only alternative is the very expen¬ 
sive process of digging by hand. With one large plough in a 
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village, owned co-operatively, small areas could be done each year 
«ntil tEe pest was eradicated, whilst in the case of ploughs 
requiring more than one pair of bullocks the co-operative ownership 
of the plough would stimulate members to help each other by the 
loan of bullocks in turn. Another plough may be mentioned^ 
which although not heavy to work it, is expensive to buy, oiz., the 
steel-bar-point plough (Pathartor or Sabul plough), which can be 
used for breaking up hard land without irrigation. By using speh 
ploughs it is possible, even when there is no rain, to plough 
cotton and juar stubbles during the cold weather, thus improving 
the yield in the rubsequent year and doing much to eradicate insect 
pest-s. It would bo easy to multiply instances of improved agri¬ 
cultural implements which might be owned co-operatively. A now 
list of implements with prkies has been published by the Agricultural 
Depaitment, United Provinces, an<l it is for co-operative banks to 
select those which nuict. their i-equircraents. The object of the 
present pa])er is to point out the great possibilities the co-operative 
ownership of impleme,iil.s opens uj). • 

In conclusion, stress may once more be laid on the principle 
whicli was ctmnciated in connection with the establishment of 
c(M)])crative seed stores, viz., that all such transactions must 
have a cash basis, and furl.her that members obtaining seed or 
implements from cilher a village society or a central bank must be 
just as prompt in payment of their dues—whether for price or for 
hire—as in the repayment of cash loans. This has not always 
been understood in the past where the xigricultural Department 
lias supplied seed or implements to central banks for the benefit of 
the constituent sociefies. Any slackneas in tlfis respect is opposed 
to the fundamental principles of co-operation, and it is, therefore, 
necessary that managers and sarimickes should insist on the same 
scrupulous care in the repayment of money due for seeds or 
implements as in the case of cash loans. It is also desirable tliat 
central banks should adequately realize.their responsibilities in 
such matters.— [B. 0. Bust.] 

Note .—This paper was originally read in vernacular at the* 
Co-operative Conference held at Lucknow in February 1916. It is 
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somewhat of local interest, but it was impossible to remedy this 
without recasting the whole paper. It is, however, published here • 
in the hope that it may prove of some utility to workers in the 
same field in other provinces. 

* 

# * 

Sale qb Manures by To-operative Societies.* —The extent 
to which the use of certain manures, chiefly cakes, such as castor 
cakf and nim cake, is growing in those parts of the provinces where 
intensive cultivation is carried on, is not fully realized. For 
instanc.e, castor cake is very widely .ised for potato-growing round 
Fatehgarh and is gradually extending beyond the borders of the 
Cawnpore District. In parts of ihe Meerut District *?.imand castor 
cake are ])opulav for potato-growing and for (;hewing-canc. Dne 
(uiltivator, in the latter area, informed the writer that he had spenr 
about lls. 50 on tnanuring his cane field with casf or cake, and h<^ 
found that it amply paid him to do so. Intensive cultivation for the 
production of vegetables, etc., is spreading round the large towns 
and would umloUbtedly increase more rapidly but. for the difficulty 
in procuring manures, without, which it. cannot be carrietl on. Some 
of tlie large towns, such as Cawnpore and Benares, dispose of theii" 
sewage by putting it into the nearest river; wh’lo in many of the 
smaller towns little use is made of the available supply, owing to 
objet^tions in handling it. The market for the sale of manurial 
<!akes, such as those mentioned above, is at present very imjterfectly 
organized ; prices fluctuate largely and sonietimes it is by no means 
easy t o pi’ooure t hem at all. Much of the castoj- cake pressed in these 
provinces is under normal tiade conditions exported ; though judg¬ 
ing from the quoted prices, there is very little, if any, more profit to 
be obtained from the export than fiom internal tiadc. Tire crushing 
of nim for oil seems to be almost entirely a village industry and, 
while the cake is cheap in some parts of the provinces, it is almost 
unprocurable in others. The Agricultural Department, though 
w'illing to pay good prices for these cake.s for sugarcane grotving, 
often find it difficult to buy them, owing to the lack of organization 

• A “piviter road at Ihu Vrovincial Co-operatiTo Cnnforenru held at Lucknow in 
February 19JS. 



NOTES 


211 


in the yiarket. Looking to the small quantities, of poudrette pro- 
.’curable and the objections that many cultivators have to using it, 
these cakes seem to offer one of the best forms of manure for common 
use- They possess in varying degrees the valuable constituent of 
nitrogen, which is mainly required in the soils of these provinces, 
and they are far cheaper than what are ordinarily knowi! as artificial 
fertilizers. An attempt is also being made to popularize the use 
of these, caket, iKs’u anothei' point of view. There is a very large 
export trade in oil-seeds from these provinces, and there is primd 
Jiicie no reason why some portion should not be crushed in these 
provinces and a valuable industry thereby opened up. Many of 
these oil-cakes forr- valuable feeding stuff for cattle, while some, 
such as inohica o,,ke, should be uscfnl for inamire. The dilfioulty 
howevt'r b'. starting industry has hitherto been the absence of 
.1 regular market mr t he cake, without which it- does not pay to 
crush. A gra^^ ; as recently been made by Government for 
popularizing tlic uso of these cakes and t,he greater part of the grant 
is being devoted to putting out manurial cakes, prifuipally mohwa. 
the use of which is little known in these provinces. In some 
instances the cake is being distributed through co-operative 
societies to their members. If it is appreciated, the foundation 
should be laid for a regular sale of this i^ake, whiiili is now 
procurable in fairly large quantities, to cultivators. This will serve 
the two-fold purpose of establishing an industry and providing a 
means for improving the cultivators’ crops. The need for some 
regular supply association for the provision of these manurial cakes 
has already been pointed out. If, as is t,o be sincerely hoped, their 
use becomes more common, the co-operative societies could veiy 
well undertake their sale. Jn Europe the supply of manures is one 
of the largest business of the agricultural co-operative societies, and 
it is a very profitable one to the societies. There is a wide margin 
between wholesale and retail rates, and the manufacturer is generally 
willing to sell cheaper in large quantities.* It may be mentioned 
that a firm engaged in oil crushing in these provinces offered to sell 
mohwa cake at annas per maund, instead of 4 annas, if taken in ’ 
quantities of over 10,000 maunds. This would permit the sfociety 
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to sell below market rates and still retain a handsome profit. In 
other paits of India rather more progress seems to have been made. 
At the last meeting of the Board of Agriculture it was stated that 
" In the case of manure societies, a notable success has boon achieved 
at Kelva Mahim near Bombay wliere in a tract of very, inten¬ 
sive culture,* with a large demand for castor cake, the first year’s 
operations, on the basis of a co-operative capital of Rs. 7,600, 
a pijofit of 25 per cent, has been secured and the cake sold below the 
market rate. It has secured al^o that tJie market rate has been 
much lower than it would have r!.,iprwise beeji. In this case the 
co-operators were almost cxcliif’ively the gaideners themselves, but 
the management was in the hai.ds of a keen local man, not however 
a gardener. A larger manure supply society has recently been pro¬ 
moted hi one of the sugarcane tracts in the Deccan, with a capital 
of Rs. 20,000. It has succeeded in coming out satisfactorily from 
the first year’s tra<ling, thougli theie will be Jio large acl^ual profit, 
but it has caused the price of lish-mauui o (in whic-h it dealt) not to 
rise as was invatiably the <;ase in foi-mer years. The l esult of it s 
experience is to indicate that such a society is best run when the 
shareholders are co-operative credit soci(!ti(is who ( an buy tor the 
benefit of their members rather than individual cultivators.” 

If, as may Ik*, hoped will be the case, the steps taken this year 
lead to a more gcmeral demand (or cake for manurial purposes, some 
of the co-operative societies working in tracts where intensive culti¬ 
vation prevails I'niglit find it worth their wliile to start on this 
business. They can lie assured of every assistance! from the Depart¬ 
ment, and most probably they will find the larger manufacturer 
apxious to meet, thenf half-way in the mattei' of pi-ices. It need 
8(!arcely be said that no such step is to be rcuiomnumded, unless a 
good sale is practically assured; but, wheie potato-growing is already 
well established, the market exists on a <!ousid(!rable scale and 
will probably rapidly expand. I n such areas a special socjiety for the 
provision of manures miglit prove feasible, and is likely to prove a 
boon to the cultivators. The writer has (ionversed with some of 
the cultivators in tl\e Oawnpore District and finds that the potato 
trade is growing, and there is a big export business to other parts 
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of the provinces. Some arc able to obtain villgkge refuse for their 
•fields; but a considerable number use castor or nim cake. These 
cakes are also occasionally used for tobacco-growing ; but as a rule 
this crop is only growm on the fields immediately adjoining the 
village site. In time it may be hoped that our cultivators will 
follow the example of those of Bombay and liberally*manure the 
sugarcane gro’- u for the manufacture oi gur. At the present prices 
of gur it wouu i .ni'nly pay them to do so. . 

Apart from the areas which specialize in garden crops, open¬ 
ings for the sale of manures may be anticipated in another 
direction. When the societies which have already been formed 
to supply water t<> their members begin to work, the writer feels 
assured that a demand for manures will spring up. The immediate 
result of a regulaj- supply of water—at times when it is 
wanted—is the j utting down of a bettei- class of crops, and the 
gi'owing of special (;rops, such as chewing-cane, vegetables, eti 
These lequire maniii c and it is very soon found that it pays to appl)' 
it. In one district, ariangements are being made* for the sowing 
of castor as a bornei' crop in order to provide a regular supply o' 
cake. It is believed that in a few years’ time those societies which 
(ian supply water will find themselves called upon to supply 
manure also; and that t lu^y will find it a profitable business with 
small risks.— [II. R. C. Hailey.] 

* # 

* 

Teie 1\1atehial Basis of C!()-oi*eeative (Credit.* —The credit 
of any individual jimson rests paitly upon tlie amount and value 
of his property, and partly upon his character and reputation for 
8U(;cess or failure', in his agricultural or business undertakings. His 
credit, we may say, can rest either uj)on a material basis or upon 
a jiersoml basis. It is the essence of the co-operative credit 
movement that by incoi^ioration with joint unlimited liability 
the personal credit of a group of persons becomes very greatly 
strengthened. This outstanding fact does not, however, diminish 

* A papor road at the Provincial Co-operative Confeicnoo hold ah Lucknow in 
February 1916. 
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the need or advantage of developing credit with a material basis, i.e., 
credit based on the property of the borrowers, as an additional 
support. 

Personal credit must always be somewhat weak, even when it 
is joint among thirty or more members, especially in India. The 
danger arisen from the fact that a widespread natural calamity, 
such as drouglit or flood, can affect sinmltaneously in a similar 
w'ay^at the same time all members of a society. At such times of 
trial societies are liable to break up through dissensions. Henee 
it is to the interest of every membei' not only to 8trengt.hon his own 
material credit., but also to see that other members strengthen 
theirs. 

The building up of material ci-edit must necessarily be a slow 
process. It is to be done by accumulating productive property— 
land, cattle, good ploughs, carts, and other tools and implements, 
and by improving the land with drainage or fencing, or sometimes 
wdth silos, grain pits or pucca buildings for co-operative or individual 
purposes. Another very important way of increasing material 
credit is by improving the methods of cultivation, for the cultivatoi' 
is thus assured of producing a larger income and he obtains a larger 
margin over his bare expenses of living. It is of most vital import¬ 
ance that every member should see that every other member is 
carrying out his cultivation properly and is marketing by the most 
economical methods. Every member should learn to say to him¬ 
self:—“My fellow-member’s profit is my own safety.” 

Not only farm implements, buildings and better cultivation, 
but also immaterial property riglits, such as good and long leases, 
or .possession of occupancy rights, are important bases of security ; 
and every society should do its utmost both to protect its members 
in the continued enjoyment of such rights, and to secure new rights 
for them whenever possible. Except when the past record of a 
zemindar gives a practical guarantee against unreasonable disturb¬ 
ance, the policy followed, by some societies which consist, almost 
wholly of members possessing occupancy rights, of restricting the 
admission of new piembers to candidates possessing occupancy 
rights would seem to be sound. This policy should certainly not 
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be discouraged even though it may lead to ^individual cases of 
' hardship amongst cultivators unable to acquire occupancy rights. 

Although rights of tenure are of great importance as a basis 
of credit, at the present time the main basis of improved credit of 
rural societies must be the adoption of bettej' methods of cultiva¬ 
tion and the accumulation of property. Some of property, 
such as ploughs and the smaller implements, must be owned indivi¬ 
dually ; 1)‘.L* icany things, such as seed stores, oxen, machines, grain 
or silage pits, wells, and so forth, should be co-operatively owned, 
that is to say, they should belong to the society and the oxen <uid 
machines should be hired out according to a pre-arranged plan. The 
question may well be asked whether some part of the reserve funds— 
not. the whole- might not with projn-icty and adx’ant-age be invested 
in durable machines :.r in improvements of a lasting (^haiactor, .such 
as wells, irrigat i- n channels, grain pits, drainage works, fencing and 
so forth wherever security of tenure for such works can Ite 
obtained from the zemindar. 

If the three means of increasing mal.crial crecht. be steadfastly 
pursued—that is to say: better cultivation, accumulation of pro¬ 
ductive property, a.id acquisition of tenamy or propr ietary rights— 
the credit of co-operative societies will be so greatly increased that 
it will be possible considerably to reduce the rates of interest at 
which cultivators borrow from societies. By taking the necessary 
steps to in(;reasc their material credit they will have learnt to value 
capital property, for they will know it.s productive capacity. Having 
larger iiKtomcs, and being able to borrow at lower rates, they will be 
able to boj'row much larger siuns to be applied in still further 
improving their methods of cultivation aruJ the area cultivate,d. 
'fhus there may be gradually brought about, through taking proper 
steps to increase the mat erial basis of co-operative credit, a general 
raising of the standard of life of all members of the societies.— 
[H. Stanley Jbvons.] 
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Preliminary Note on Sheep-breeding Experiments by the Civil Veterinary 
Department, United Provinces. -By E. W. Oliver, M. K. C. V. S., 
F. Z. S., Superintendent, Civil Veterinary Department, 
United Provinces. Printed at the Anglo-Oriental Press, 
Lucknow, 1915. 

This pamphlet briefly describes the shcep-bi ecding experiments 
at present in progress in the United Provinces. Attempts were 
made in India from time to time since 1825 to iinjnove the breeds 
of Indian sheep, but they met with little suc(!ess tnainly on account 
of two reasons, viz., absence of any sound, scientific, oi- systematic 
basis and want of continuity in operations. No regard was paid 
to the choice of localities and the metiuKls of breeding, resulting 
generally in the ultimate return of the feature.s of the piogeny to 
those of the prepotent indigenous j)arent. It seems to have been 
tliought sufficient to merely import rams of a famous breed, without 
regard to dissimilarity of the pasturage, water, climate, and otlier 
conditions in India to that of their natural home and little or no 
attention seems to have been paid to the Jiiost imj)oitant point of 
all, viz., the selection and suitability of the indigenous ewes and the 
intelligent mating of the progeny. 

The Civil Veterinary Department, United Provinces, seriously 
took up the subject of sheep-breeding in 1912. Several Australian 
sheep raisers as well as wool experts were consultetl w'ith a view 
to obtain the soundest information and help in the matter. After 
taking a survey of the present sheep-breeding tracts of the province, 
experimental work has been started at ten centres. One of the main 
objects of these experiments is to “ evolve and fix a breed of sheep 
of superior wool-growing and flesh-forming capacity which would 
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eventiially breed true to type aud at the sajne time be able to 
withstand the vicissitudes of Indian climate and other adverse 
conditions.” A system of grading up from carefully selected indi¬ 
genous ewes by crossing them with rams of superior wool-producing 
breeds was considered the soundest plan to follow. With this 
end in view indigenous ewes were crossed w’ith specially 
imported New Zealand Merinos and a few' of the Riverina 
rams. 

Having obtained half-brcds the following experiments are now' 
in progress:— 

(а) Crossing the half-bred Merino eAve w'ith pure Merino 

ram. 

(б) Mating half-bred Merino rams and eAves together 

(unrelated strains). 

(c) Oossing Ihe native caa'cs Avith half-bred Merino rams. 

It is from (a) and (h) that the best results are anticipated. 

The results so far obtained are satisfactor}'. Tlie half-bred 
Merinos yield 5 to 6 lb. of avoo! per animal per year, Avhereas Ihe 
yield of the native sheep of the province rarely reaches 2lb. Tlie 
former has also been highly spoken of by avooI experts and ’he 
Cawnpore Woollen Mills purchased it at 8 annas per lb. Avhen the 
country wool fetched only 4 annas per lb. The author recommends 
that shearing should take place tAvice in a year, viz., in March and 
September, and deprecates the practice of tlu-ee shearings at present 
in vogue in the proA'incc. As a result of experiments it has been 
found by the author that in India also, judicious and periodical 
dipping of sheep is very beneficial to the fleece as well as to»the 
general health of the animal. Among the difficulties attending 
sheep-breeding experiments on improved lines are the somewhat 
large mortality of the imported stock owing to the extreme change 
of climate, the prevalence of epizootics and parasitic diseases. Even 
the indigenous sheep are not altogethei* immune to these scourges. 
It is hoped, however, that the graded up progeny Avill acquire from’ 
the native parent or grand-parent a degree of imiryinity to the 
effects of climate and to certain of the most dangerous sheep diseases. 
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The proper handlipg of sheep and wool including careful methods 
of shearing, dipping, and packing of fleeces, etc., is practically 
unknown to Indian shepherds. The appointment of a young 
Australian who has had a thorough experience of this work is 
therefore recommended. 

The experiments are full of promise and we await the further 
results with interest.— [Editor]. 

Mysore Agricultural Calendar, 1916. - Published by the Department 

of Agriculture, Mysore. Goveiument Press. Bangalore. 

Price 1 anna. 

This Calendar seems to have been prepared on the lines of the 
Madras AgriciUtural Calendar. It opens with a short account of the 
progress made by the Agricultural Department, Mysore, during the 
year 1915, in which the point most deserving notice is the inaugura¬ 
tion from the beginning of the cuiTcnt year, of the system of selling 
improved implements to ryots on an easy instalment system of 
payment. As this is an interesting experiment some of the conditions 
under whirih this system is woiked are heie given for the information 
of the readers of tliis .Tournal. Tlie value of implements sold to any 
one ryot or hindholder under these rules and outstanding against 
him at any one time is not to exceed Bs. 2,000, the rate of interest 
charged being 5 per cent, per annum. An agreement in the 
prescribed form has to be executed and a deposit of one-fointh td the 
value of the implements to be made before the supply is sanctioned. 
Tile period of payment of instalments is fixed at three years in 
the case of implements cost ing Rs. 100 or less and five years in all 
other cases. All sums falling due under these rules are recoverable 
as arrears of land revenue, a stipulation to this effect being inserted 
in every agreement executed by the hir-er. Besides the ordinary 
calendar, monthly notes contaiuirrg useful hints to cultivators are 
given below the calendar for each month. It also contains small 
articles on ^(1) the..New Bar-Share plough; (2) Potato Cultivation; 
(3) Smut on Jola {Androjjoyon Hwglmm) ; (4) Kondali Hula (Ophiusa 
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mdicer^) on Castor; (6) Co-operative Credit in Mysore; (6) The 
Rice-case Worm; (7) Foot and Mouth Disease; (8) Cattle Manure: 
How best to collect and conserve it; and (9) Manuring of Sugarcane. 
In short, it may be said that the present Calendar and the one for 
the previous year contain much useful information, and as these 
are also published in the vernacular, information give'll therein will 
not fail to reach those for whom it is intended and this will no doubt 
consideiably f;;oi]itate the work of the Department.— [Editor]. 




